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[SOLUTION] 

r^^;^ y 7 y The digital camera consists of a camera main- 
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body part 2 and an image-pick-up part 3 

connected to this via the connection cable 32. 

The image signal received by CCD303 in the 

image-pick-up part 3 is input into A/D converter 

205 in the camera main-body part 2 via the 

connection cable 32. 

An A/D conversion is carried out. 

The image signal from CCD303 is read 

synchronizing with the clock CLK1 generated by 

the timing generator 314. 

An A/D conversion of an image signal is 

performed synchronizing with the clock CLK2 

generated by the A/D clock generator circuit 

203. 

A clock CLK2 is delayed for a clock CLK1 by the 
delay circuit 204 by the phase difference which 
an image signal produces during connection 
cable transmission. 

It was made for the A/D conversion timing of an 
image signal not to deviate in a said phase 
difference. 
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301 : Lens 

313: Signal processing 
305: Dimming circuit 
32: Cable 

203: Generator circuit Delay circuit 

201 : Reference standard CLK Generator circuit 

202: Generator circuit 

206: Black-level compensation circuit 

207: WB circuit 

208: (gamma) compensation circuit 

209: Image memory 

210: Image memory 

211a: Brightness determination part 

211b: SS setting part 

211c: Scene determination part 

21 1d: Memory 

21 1e: Image determination part 
21 If: Filter part 

21 1g: Recording image generating part 
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21 1h: Reproduced image generating part 

212: Card l/F 

213: Communications l/F 

214: FL control circuit 

18: IC card 

mmmtomm] [claims] 
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[CLAIM 1] 

A digital camera, in which the image-pick-up 
part in which image pickup means is provided is 
electrically connected to the camera main-body 
part in which the A/D converter of the image 
signal output from said image pickup means is 
provided (via the cable which transmits a said 
image signal. 

In the digital camera, 1st clock-pulse generating 
means which generates 1st clock pulse for 
controlling the drive of said image pickup 
means, and 2nd clock-pulse generating means 
which generates 2nd clock pulse for controlling 
the driving of said A/D converter delayed for 
said 1st clock pulse by the phase lag produced 
while a said image signal transmits a said cable 
are provided. 
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[CLAIM 2] 

It is provided with he digital camera provided 
with the image-pick-up part at which image 
pickup means is provided, the camera main- 
body part in which the A/D converter of the 
image signal output from said image pickup 
means is provided, it has 
1st clock-pulse generating means which is 
provided at a said image-pick-up part, and 
generates 1st clock pulse for controlling the 
drive of said image pickup means, 2nd clock- 
pulse generating means which is provided at a 
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said camera main-body part, generates 2nd 
clock pulse which synchronized with said 1st 
clock pulse for controlling the drive of a said A/D 
converter, the cable which makes connectable 
electrically a said image-pick-up part and a said 
camera main-body part, and transmits a said 
image signal, a detection means to detect that 
said cable is connected, a delay means to delay 
the phase of said 2nd clock pulse behind said 
1st clock pulse by the phase lag produced while 
a said image signal transmits a said cable when 
said cable is connected. 

The digital camera characterized by the above- 
mentioned. 



[DETAILED DESCRIPTION OF INVENTION] 
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[TECHNICAL FIELD] 

This invention relates to the digital camera 
which receives the stationary photographed- 
object light image by the photoelectric 
conversion to an image signal, and records 
this image signal on recording media, such as a 
semiconductor memory. 



[0002] 



[PRIOR ART] 

Conventionally, in said digital camera, that by 
which the image-pick-up part was rotatably 
attached to the one side of a camera main-body 
part is known. 
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On the other hand, in a video camera, it is 
known that an image-pick-up part can connect 
with the one side of a camera main-body part 
via a cable. 

Also in a digital camera, if an image-pick-up part 
can connect with a camera main-body part via a 
cable, 

For example, when photographing a 
photographed object from on a crowd 
When photographing a photographed object 
from a very low position, photographing in the 
position which is hard to photo becomes easy. 
Therefore, it is convenient. 

[0003] 
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[PROBLEM ADDRESSED] 

However, taking the degrees of freedom of 
photographing into consideration, the length of 
the cable which connects an image-pick-up part 
and a camera main-body part is lengthened, the 
phase difference of the image signal in the 
output edge of the image-pick-up part based on 
the cable transmission time of an image signal 
(signal consisting of the signal row of the pixel 
signal light-received by each pixel of an image 
sensor) and the image signal in the input port of 
a camera main-body part becomes bigger to 
such an extent that it cannot ignore, if an A/D 
conversion of the image signal in a camera 
main-body part is performed by the clock pulse 
of the same as the clock pulse which performs 
read_control of the image signal in an image- 
pick-up part, a gap will arise to the timing of an 
A/D conversion by said phase difference. 



[0004] 

for example, as shown in FIG. 36, if cable| 
length is set to 3m when each pixel signal g(i)l 
(i=1,2...) signal width (tau) of an image signal isl 
set to 40ns, the phase difference of 20ns off 
abbreviation will arise during the image signal* 
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SG1 in the input port of a cable, and the image 
signal SG2 in the output edge of a cable. 
An A/D conversion of each pixel signal g (i) is 
performed to the standup timing of a clock pulse 
CLK1. 

When there is no cable, the clock pulse CLK1 is 
output so that this standup timing may become 
the center of each pixel signal g (i). 
If an A/D conversion with a camera main body is 
performed by the clock pulse of the same as 
said clock pulse CLK1 when a 3m cable is used, 
the timing of an A/D conversion of each pixel 
signal g (i) will deviate to the rear-end position 
of signal width (tau) by said phase difference. 



[0 0 0 5] 



[0005] 

As mentioned above, if the timing of an A/D 
conversion of each pixel signal g (i) deviates, 
the A/D conversion of the image signal will not 
be carried out correctly, for this reason, a 
subsequent image processing also becomes 
unsuitable, there is a possibility of causing 
degradation of a remarkable image quality. 
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[0006] 

This invention was made in view of said subject. 
Also when an image-pick-up part is connected 
to a camera main-body part via a cable, the 
degradation of the image quality of a picked-up 
image based on the signal delay in cable 
transmission of an image signal is prevented, 
an exact image processing can be performed. 
The digital camera is provided. 



[0 0 0 7] 



[0007] 



03/03/31 



8/117 



(C) DERWENT 



DERWENT 



-fSfctfxZ)^ 1 <D$ P y 

±IEA/D3E»^a^K»SrffiiJ 
Xh& (W*3g-i) 0 



[SOLUTION OF THE INVENTION] 

This invention is a digital camera which it comes 
to connect electrically via the cable which 
transmits a said image signal to the camera 
main-body part at which the A/D converter of 
the image signal to which the image-pick-up 
part at which image pickup means was provided 
is output from said image pickup means was 
provided, wherein 1st clock-pulse generating 
means which generates 1st clock pulse for 
controlling the drive of said image pickup 
means, and 2nd clock-pulse generating means 
which generates 2nd clock pulse for controlling 
the drive of said A/D converter delayed for said 
1st clock pulse by the phase lag produced while 
a said image signal transmits a said cable are 
provided. 



[0 0 0 8] 
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[0008] 

According to said structure, the drive of image 
pickup means is controlled by 1st clock pulse, 
the image signal obtained in the image-pick-up 
operation of image pickup means is output 
synchronizing with 1st clock pulse. 
On the other hand, synchronizing with 2nd clock 
pulse, the A/D conversion of the image signal 
input into the camera main-body part via the 
cable is carried out by the A/D converter from 
an image-pick-up part. 



[0 0 0 9] 



[0009] 

2nd clock pulse is delayed for 1st clock pulse by 
the phase lag produced while an image signal 
transmits a cable. 

Therefore, even if the phase lag arises in the 
image signal by cable transmission, the A/D 
conversion timing of an image signal does not 
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deviate and the A/D conversion of the image 
signal is carried out correctly. 



[0010] 

Moreover, this invention is the digital camera 
provided with the image-pick-up part at which 
image pickup means was provided, and the 
camera main-body part at which the A/D 
converter of the image signal output from said 
image pickup means was provided wherein 
1st clock-pulse generating means which is 
provided at a said image-pick-up part, and 

generates 1st clock pulse for controlling the 
drive of said image pickup means, 2nd clock- 
pulse generating means which is provided at a 
said camera main-body part, and 

generates 2nd clock pulse which synchronized 
with said 1st clock pulse for controlling the drive 
of a said A/D converter, the cable which makes 
connectable electrically a said image-pick-up 
part and a said camera main-body part, and 
transmits a said image signal, a detection 
means to detect that said cable is connected, 
and 

a delay means to delay the phase of said 2nd 
clock pulse rather than said 1 st clock pulse by 
the phase lag produced while a said image 
signal transmits a said cable when said cable is 
connected are provided (Claim 2). 



[0011] 

According to said structure, the drive of image 
pickup means is controlled by 1st clock pulse, 
the image signal obtained in the image-pick-up 
operation of image pickup means is output 
synchronizing with 1st clock pulse. 
When the image-pick-up part is directly 
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connected to the camera main-body part, 
synchronizing with 2nd clock pulse of the same 
as 1st clock pulse, the A/D conversion of the 
image signal input into the camera main-body 
part is carried out by the A/D converter. 



[0012] 

On the other hand, when the image-pick-up part 
is connected to the camera main-body part via 
the cable, it is delayed for 1st clock pulse by the 
phase lag which the phase of 2nd clock pulse 
produces while an image signal transmits a 
cable by delay means. 

Also when a phase lag arises in an image signal 
by cable transmission by this, the A/D 
conversion timing of an image signal does not 
deviate. 

The A/D conversion of the image signal is 
carried out correctly. 



[0 0 13] 
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[Embodiment] 

The digital camera based on this invention is 
demonstrated using a figure. 
FIG. 1 is the front elevation of the digital camera 
based on this invention, 

FIG. 2 is the back elevation of this digital 
camera. 

Moreover, FIGS. 3-5 is the top elevation view of 
this digital camera, a right view, and a bottom 
plan view, respectively. 



[0014] 



[0014] 

The digital camera 1 consists of a camera 
main-body part 2 of a box-type, and a 
rectangular parallelepiped-like image-pick-up 
part 3. 

The image-pick-up part 3 is seen from a 
transverse plane, and is detachably mounted to 
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the right-hand side surface of the camera main- 
body part 2. 

And it mounts rotatably in the surface parallel to 
this right-hand side surface. 
Moreover, the image-pick-up part 3 is 
connectable with the camera main-body part 2 
via the connection cable of exclusive use so 
that it may mention later. 

[0015] 

If the end face (it is an upper end face in FIG. 1) 
at which the lens aperture was provided is 
made into a front end, as shown in the virtual 
line of FIG. 4, the image-pick-up part 3 can be 
rotated in the range of abbreviation +/-(90+ 
(alpha)) degrees on the basis of the position 
(The position where the image-pick-up direction 
turns into the direction of A of FIG. 4. Hereafter, 
this position is called rotation standard position) 
where a front end becomes parallel to the upper 
face of the camera main-body part 2. 

Where the image-pick-up part 3 is connected 
directly at the camera main-body part 2, 
ON/OFF of the main power supply of a digital 
camera 1 is performed by rotation operation of 
the image-pick-up part 3, if the image-pick-up 
part 3 is set to a rotation standard position 
(state of FIGS. 1-5), a main power supply will be 
turned off. 

This is the structure that , a digital camera 1 
becomes the compactest. 
Since storage of a digital camera 1 is usually 
performed in this state, facilitation of switch 
operation of a main power supply is attained by 
turning OFF a main power supply automatically. 



[0016] 

The image-pick-up part 3 has an image-pick-up 
apparatus consisting of optoelectric 
transducers, such as a photographing lens 
consisting of a macro zoom, and CCD 
(ChargeCoupledDevice), a photographic 
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subject's optical image is received by converting 
into the image (image which consists of each 
pixel of CCD with the electric-charge signal by 
which the photoelectric conversion was carried 
out) consisting of an electrical signal. 
On the other hand, the camera main-body part 
2 has the connecting terminal 13 by which the 
external connection of the display section 10 
consisting of LCD (LiquidCrystalDisplay), the 
mounting part 17 (refer FIG. 8) of IC card 18, 
and the personal computer is made, after giving 
a given signal processing to the image signal 
received mainly in said image-pick-up part 3, 
display to the LCD display section 10, recording 
to IC card 18, transmission to a personal 
computer, etc. are processed. 
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[0017] 

The image-pick-up part 3 has the length 
dimension nearly indentical to the length 
dimension of the height direction of the camera 
main-body part 2, and it has longwise 
rectangular parallelepiped-like image-pick-up 
part main-body 3 A which has the dimension 
nearly indentical to the width dimension of the 
camera main-body part 2, mounting-part 3B for 
mounting the image-pick-up part 3 to the 
camera main-body part 2 is protruded by the 
one side of this image-pick-up part main-body 3 
A. 

The image-pick-up part 3 makes image-pick-up 
part main-body 3 the shape of a rectangular 
parallelepiped long one way, at the time of 
storage, the side of the camera main-body part 
2 is made to meet, and it can set. 
Therefore, adoption of a long zoom lens is 
made to an optical axis direction, without 
enlarging the width dimension of a digital 
camera 1. 

In addition, about the mounting mechanism to 
the camera main-body part 2 of the image-pick- 
up part 3 by mounting-part 3B, it mentions later. 
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[0018] 

As shown in FIG. 6, the macro zoom lens 301 is 
arranged at the core of image-pick-up part 
main-body 3 A, the image-pick-up circuit 302 
which equipped the proper place of the back 
position of this macro zoom lens 301 with the 
CCD color area sensor 303 is provided. 
Moreover, the dimming circuit 304 provided with 
the dimming sensor 305 which light-receives 
the reflected light from the photographic subject 
of flash light into the proper place in the image- 
pick-up part 3 is provided. 
The dimming sensor 305 is provided in the 
proper place of the front-end surface of 
mounting-part 3B. 
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[0019] 

on the other hand, as shown in FIG. 2, in the 
exterior of image-pick-up part main-body 3 A, 
the zoom lever 306 which performs alteration of 
the zoom ratio of said macro zoom lens 301 and 
a switching with a zoom and a macro is 
provided on the side parallel to the back of the 
camera main-body part 2 (side which serves as 
a upper side when rotating +90 degree of 
image-pick-up parts 3 from a rotation standard 
position). 

The lock releasing lever 307 which enables the 
detachment from the camera main-body part 2 
of the image-pick-up part 3 is provided at the 
method position of the diagonal right from this 
zoom lever 306. 



[0020] 

The zoom lever 306 is a lever which can be 
slided to a horizontal direction (perpendicular to 
the optical axis of the image-pick-up part 3). 
Right and left are made to slide this zoom lever 
306 to a horizontal direction in the zoom 
position PZ, and the zoom ratio of the macro 
zoom lens 301 is altered. 
Moreover, said zoom position PZ is exceeded 
and the zoom lever 306 is slided rightward. 
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If it is set as the macro position PM, the macro 
zoom lens 301 will be switched to a macro lens. 
In the macro position PM, a photograph can be 
adjacent taken to about 50 cm for a 
photographic subject. 



[0021] 

As shown in FIG. 1 , the grip part 4 is provided at 
the proper place of a left end part by the front 
surface of the camera main-body part 2, the 
incorporating flash 5 is provided at the up 
proper place of a right end part. 
Moreover, the switches 6 and 7 for frame 
delivery at the time of as shown in FIG. 3 
reproducing a recording image nearly central 
are provided at the upper face of the camera 
main-body part 2. 

A switch 6 is a switch (henceforth UP switch) for 
carrying out frame delivery of the recording 
image in the direction (the direction of the order 
of photographing) in which a frame number 
increases. 

A switch 7 is a switch (henceforth a DOWN 
switch) for carrying out frame delivery of the 
recording image in the direction in which a 
frame number decreases. 
Moreover, the erasure switch 8 for erasing the 
image recorded on IC card 1 8 is provided at the 
left-hand side of the DOWN switch 7, in view of 
a back side, shutter Paeonia suffruticosa Andr. 
9 is provided at the upper right of the UP switch 
6. 



[0022] 

As shown in FIG. 2, the LCD display section 10 
for performing the monitor display (it having 
corresponded to the view finder) of a 
photographing image, the reproduced display of 
a recording image, etc. is provided at the almost 
center of a left end part by the back of the 
camera main-body part 2. 
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Moreover, FL mode setting switch 11 about 
flash light-emission is provided at the upper 
direction position of the LCD display section 10, 
the connecting terminal 13 by which the 
external connection of the compression-rate 
setting switch 12 and personal computer for 
carrying out a switching setup of the 
compression rate K of the image data recorded 
on iC card 18 is made is provided at the 
downward-direction position of the LCD display 
section 10. 

FL mode setting switch 11 consists of a push 
switch, the compression-rate setting switch 12 
consists of a slide switch of two contacts. 



[0023] 

In a digital camera 1 

"Automatic light-emission mode" in which the 
incorporating flash 5 is made to light-emit 
automatically according to a photographic 
subject brightness as a mode about flash light- 
emission, "Forced light-emission mode" in 
which the incorporating flash 5 is made to light- 
emit forcedly regardless of a photographic 
subject brightness 

and the "light-emission prohibition mode" in 
which light-emission of the incorporating flash 5 
is forbidden are provided, whenever it pushes 
said FL mode setting switch 11, each mode of 
"automatic light-emission", "forced light- 
emission", and "a ban on light-emission" 
switches cyclically. 

A choice setup of the any of mode is carried out. 
Moreover, two kinds of compression rates, 1/8. 
and 1/20, K can carry out a choice setup of the 
digital camera 1, for example, if the 
compression-rate setting switch 12 is slided to 
the right, compression-rate K=1/8 will be set up, 
if it slides to the left, compression-rate K=1/20 
will be set up. 

In addition, in this embodiment, a choice setup 
of two kinds of compression rates K can be 
carried out. 

However, a choice setup of three or more kinds 
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of compression rates K can be carried out. 



[0024] 

Furthermore, photographing / playback-mode 
setting switch 14 which carries out a switching 
setup of "photographing mode" and the 
"playback mode" are provided at the right end 
upper part of the back of the camera main-body 
part 2. 

Photographing mode is a mode which 
photographs. 

A playback mode is a mode which carries out 
the reproduced display of the photographing 
image recorded on IC card 18 at the LCD 
display section 10. 

Photographing / playback-mode setting switch 
14 also consists of a slide switch of two 
contacts, for example, a playback mode will be 
set up if it slides to the right, photographing 
mode will be set up if it slides to the left. 



[0025] 

As shown in FIG. 8, the battery material well 16 
of the power-supply battery E and the card 
material well 17 of IC card 18 are provided at 
the base of the camera main-body part 2, as 
shown in FIG. 7, the charge port of both the 
material wells 16 and 17 is occluded with the 
clamshell type lid 15. 

The digital camera 1 in this embodiment, uses 
he power-supply battery E which connects four 
AA-sized battery E1-E4 in series as a drive 
source. 

In the lower part of the camera main-body part 2 
The battery material well 16 which arranges four 
cylindrical material wells loaded with each 
battery E1-E4 in a row, is arranged at the 
position which shifted to right-hand side a little 
from the undersurface center in the lateral 
direction. 

Moreover, the card material well 17 which has 
as beltlike in parallel to front side a charge port 
as the battery material well 16 is arranged from 
the battery material well 16. 
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[0026] 

In the position opposing said battery material 
well 16 of the back-side (surface which faces 
material wells 16 and 17) of a lid 15, 
electroconductive connection piece 15a which 
connects batteries E1 and E2, and 
Electroconductive connection piece 15b which 
connects batteries E3 and E4 are provided. 
When a lid 15 is occluded, connection piece 
15a,15b and battery E1 - E4 contact and the 
power-supply battery E is constituted. 



[0027] 

In the digital camera 1 based on this 
embodiment, the lid of the battery material well 
16 and the lid of the card materia! well 17 are 
combined as mentioned above. 
Therefore, while the arrangement of both 
material wells becomes compact, protection of 
IC card 18 at the time of an insertion/removal 
can be performed reliably. 
That is, the power-supply battery E is 
connected to an internal circuit by occluding a 
lid 15 after an IC-card mounting at the time of 
the mounting of IC card 18, the connection with 
the internal circuit of the power-supply battery E 
is released by releasing a lid 15 before an IC- 
card removal at the time of the removal of IC 
card 18. 

Therefore, an insertion/removal of IC card 18 
can be reliably performed in the state of a 
power supply OFF. 



[0 0 2 8] 



[0028] 

3 <D% / y#fc%$ Next, the mounting mechanism to the camera 
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main-body part 2 of the image-pick-up section 3 
is demonstrated. 

Seeing from the front, in the right-hand side 
surface of the camera main-body part 2, as 
shown in FIG. 9, the connection plate 23 
mounted so that the image-pick-up section 3 
can be attach or detached is provides rotatably 
in the flat surface parallel to a right-hand side 
surface. 

The image-pick-up section 3 attached to the 
camera main-body part 2 by rotation of this 
connection plate 23 rotates in the range of +/- 
about (90+ (alpha)) degrees based on rotation 
standard position. 

[0029] 

As shown in FIG. 10 t the hole 309 of the shape 
of rectangular [ by which engaging-claw 310a- 
31 Od of four pieces was protruded ] is provided 
at a circumference proper place by the 
mounting surface 308 of mounting-part 3B, said 
connection plate 23 is inserted to this hole 309, 
and the image-pick-up section 3 is mounted to 
the camera main-body part 2. 
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[0030] 

Moreover, as shown in FIG. 11, the key member 
311 which locks the connection plate 23 
mounted to the mounting surface 308 is 
protruded by the back-side of the lock releasing 
lever 307. 

The lock releasing lever 307 penetrates the side 
wall of mounting-part 3B for the key member 
311, a hole 309 side is made to attend and it 
attaches to mounting-part 3B. 
Moreover, the lock releasing lever 307 is 
movably attached in the direction in which the 
key member 311 attach and detach to the 
opening surface of a hole 309. 
By operating the lock releasing lever 307, the 
key member 311 is movable to the locked 
position provided at the opening-surface side of 
a hole 309, and the unlocked position provided 
at the back side from the opening surface. 
The lock releasing lever 307 is urged to the 
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locked position with the spring 312, if the 
biasing force of this spring 312 is resisted and it 
is made to transfer to a unlocked position, the 
image-pick-up section 3 mounted to the camera 
main-body part 2 via the connection plate 23 
can be detached. 



[0031] 

Some connecting terminal 234 is provided at 
the mounting surface of said connection plate 
23. 

On the other hand, in the hole 309 of said 
mounting-part 3B, the connecting terminal 234 
of the mounting surface of said connection plate 
23 is opposed, and some connecting terminal 
(omission of illustration) is provided. 
If the image-pick-up section 3 is attached to the 
camera main-body part 2 via the connection 
plate 23, the image-pick-up section 3 and the 
camera main-body part 2 will be electrically 
connected via said connecting terminal 234. 

[0032] 

The rectangular-like recesses 231a and 231b 
are drilled by the connection plate 23 in the 
proper place of both long sides, in the position 
which follows one both corners and said recess 
231a,231b of the surface (this surface is 
hereafter called back-side.) where connecting 
terminal 234 is not provided, a groove is each 
formed. 

Engagement part 232a,232b,232c,232d which 
engaging-claw 310a-310d of mounting-part 3B 
each engages is provided. 
Moreover, in the surface (this surface is 
hereafter called surface.) where connecting 
terminal 234 was provided, a groove is formed 
to the proper place of a long side where recess 
231a was drilled. 

The engagement section 233 by which the 
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insertion engagement of the key member 311 of 
mounting-part 3B is carried out is provided. 



[0033] 

Mounting-part 3B of the image-pick-up section 3 
is attached to the connection plate 23 of the 
camera main-body part 2 in the following 
procedures. 

That is, first, engaging-claw 310c,310d of a hole 
309 presses mounting-part 3B against the 
connection plate 23, after each providing the 
mounting surface 308 of mounting-part 3B in 
parallel with the connection plate 23 so as to 
oppose recess 231a,231b of the connection 
plate 23. 

At this time, engaging-claw 310c,310d each 
inserts to recess 231a,231b of the connection 
plate 23. 

On the other hand, the key member 311 is 
pushed on the surface of the connection plate 
23, resists the biasing force of a spring 312, and 
transfers to a unlocked position, mounting-part 
3B is pressed until the back-side of the 
connection plate 23 becomes the same as that 
of the mounting surface 308 of mounting-part 
3B. 

Then, when mounting-part 3B is moved to a 
rear-end side (the direction of B of FIG. 10), it is, 
engaging-claw 310a-310d of mounting-part 3B 
each engages with engagement part 232a - 
232d of the connection plate 23. 
While mounting-part 3B is mounted to the 
connection plate 23 by the detachment 
impossibility, the key member 311 transfers to a 
locked position by the biasing force of a spring 
312, and inserts in the engagement section 
233, the attachment state of the image-pick-up 
section 3 to the connection plate 23 is locked. 



[0034] 

In addition, removal from the connection plate 
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23 of the image-pick-up section 3 is carried out 
as follows. 

The lock releasing lever 307 is operated in the 
direction (the direction of C of FIG. 11) which 
separates from the mounting surface 308, and 
the key member 311 is moved to a unlocked 
position. 

An engagement with the key member 311 and 
the engagement section 233 is released, after 
carrying out relative displacement of the 
mounting-part 3B to the direction of B, and a 
reverse direction to the connection plate 23 in 
this state, mounting-part 3B is moved in the 
direction isolated from the connection plate 23. 

[0035] 

Next, the mounting structure to the camera 
main-body part 2 of the connection plate 23 is 
demonstrated. 

FIG. 12 is an exploded perspective view which 
shows the structure of a connection plate unit. 
The connection plate unit comprises the 
connection plate 23, a substrate 24, the 
reinforcing plate 25, a sliding ring 26, a rotation 
supporting member 27, and a clicking member 
28. 
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[0036] 

A recess 235 is provided at the back-side of the 
connection plate 23, connecting terminal 234 
and the substrate 24 to which the signal line 
connected to this connecting terminal 234 was 
formed are housed in this recess 235. 
Moreover, the one part side is cut into down [ on 
the main axis of a longitudinal direction ] by the 
eccentric position at the back-side of the 
connection plate 23, the pillar-shaped female 
screw part 236 by which the female screw 
(omission of illustration) was formed on the 
main axis is protruded. 



[0037] 

The side cut part of the female screw part 236 
provides the space which guides a said signal 
line in the camera main-body part 2. 
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Moreover, the position of the female screw part 
236 in the connection plate 23 is made 
eccentric down from a core. 
This is because when a digital camera 1 is 
mounted on a desk in the situation the image- 
pick-up part 3 is rotated from a rotation standard 
position, the stability of a camera attitude is 
ensured. 



[0038] 

That is, in FIG. 16, when the image-pick-up 
part 3 is in a rotation standard position, the 
center-of-gravity position of the image-pick-up 
part 3 and a camera main body is on the main 
line M of the vertical direction of a camera 
main-body part almost. 

If the image-pick-up part 3 is rotated in the 
position (this position is hereafter called 
transverse-plane image-pick-up position.) 
rotated +90 degree from the rotation standard 
position, the center-of-gravity position G of the 
image-pick-up part 3 is transferred ahead of a 
camera from the main line M in the width 
direction of a camera, thus, to the camera 
main-body part 2, the moment rotated ahead 
acts using the base of the camera main-body 
part 2 as a fulcrum. 
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[0039] 

The female screw part 236 of the connection 
plate 23 serves as a rotation axis of the image- 
pick-up part 3 connected to the camera main- 
body part 2. 

If position N' of this rotation axis is brought close 
to the base of the camera main-body part 2 
used as the fulcrum of a said moment as shown 
in FIG. 17, a moment will become smaller, and 
stability becomes higher. 
Therefore, in this embodiment, the female 
screw part 236 of the connection plate 23 can 
be shifted as much as possible downward from 
the main position N of the longitudinal direction 
of the right-hand side surface of the camera 
main-body part 2. 
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[0040] 

The image-pick-up part 3 is made into the 
shape of a rectangular parallelepiped of a 
vertical direction in this embodiment, the long 
image-pick-up optical system is adopted as an 
optical axis direction. 

Therefore, a said moment becomes bigger 
rather than what adopted the short image-pick- 
up optical system as the optical axis direction. 
Therefore, by said structure, a digital camera 1 
is mounted on a desk in the situation where the 
image-pick-up part 3 is set as a front image- 
pick-up position, and it photographs. 
Also in such a case, a camera attitude can be 
held stably. 

[0041] 

It returns to FIG. 12, and a reinforcing plate 25 
reinforces the connection plate 23 while sealing 
the recess 235 of the connection plate 23 with 
which the substrate 24 was housed. 
The through-hole 251 which the female screw 
part 236 of the connection plate 23 penetrates 
is drilled by the proper place of a reinforcing 
plate 25, the engagement hole 252 which the 
engagement protrusion 264 protruded by the 
support part 262 of the sliding ring 26 engages 
with the proper place of the downward-direction 
position of this through-hole 251 is drilled. 



[0042] 

The sliding ring 26 regulates the rotation angle 
in a rotation operation of the connection plate 
23. 

The sliding ring 26 consists of a disc-shaped 
ring member by which the support part 262 
which has a step was formed to the one-end of 
side. 

If a side with the step of the sliding ring 26 is 
used as a surface, as shown in FIG. 13, notch 
261 A will be formed to the proper place of the 
surface side of the center ring part 261 of the 
sliding ring 26, the C-shaped slot 263 is drilled 
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by the support part 262 along the side of the 
ring part 261 through the angle of +/- (90+ 
(alpha)) on the basis of this notch 261 A. 
The engagement protrusion provided at the 
clicking member 28 which said notch 261A 
mentions later is engaged. 
Moreover, said slot 263 is a guide slot where 
the guide pin 275 provided at the rotation 
supporting member 27 mentioned later is 
loosely fitted. 



[0043] 

Moreover, in the surface of the peripheral edge 
part of a support part 262, notch 262A is formed 
in the same direction as that of said notch 261 A. 
Also in the direction of +90 degrees, a position 
can be shifted from notch 262A to Center O 
side, notch 262B is formed. 
Notch 262A is for detecting that the image-pick- 
up part 3 mounted to the connection plate 23 
was set to the rotation standard position, and 
turning OFF a main power supply. 
The image-pick-up part 3 by which notch 262B 
was mounted to the connection plate 23 is set 
to a front image-pick-up position, it is for 
detecting that the image-pick-up (optical axis) 
direction has the light-emission (optical axis) 
direction of the incorporating flash 5, and a 
parallel. 

Moreover, the engagement protrusion 264 
engaged with the engagement hole 252 of a 
reinforcing plate 25 is protruded by said notch 
261 A of the back-side of a support part 262, 
and the proper place of the opposite direction. 



[0044] 

The rotation supporting member 27 is a 
member for attaching a connection plate unit to 
the right-hand side surface of the camera main- 
body part 2 while supporting rotation of the 
connection plate 23. 
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The rotation supporting member 27 forms 
rectangle plate-like attachment part 272,272' to 
the upper and lower sides of the disc-shaped 
support part 271. 

The screw setting of the four corners of 
attachment part 272,272' is carried out, and a 
connection piate unit is attached to the right- 
hand side surface of the camera main-body part 
2. 

If it makes the upward of the main axis of the 
longitudinal direction of the rotation supporting 
member 27 passing through the center of a 
support part 271 (the direction of D of FIG. 12) 
as a reference direction, the rotation supporting 
member 27 will make a reference direction in 
agreement in the direction of the rotation 
reference standard of the image-pick-up part 3 
with respect to the camera main-body part 2 
(the direction of A of FIG. 4), and will be 
attached to the camera main-body part 2. 

[0045] 

The hole 273 which the ring part 261 of the 
sliding ring 26 penetrates is drilled by the 
support part 271 of the rotation supporting 
member 27. 

In the surface which faces inside the camera 
main-body part 2 of a support part 271 (in FIG. 
12 and is a left-hand side surface. Hereafter, it 
is called an inner suface.), the cyclic edge 274 
is protruded around a hole 273. 
The recess (in FIG. 12, it is not visible) by which 
the support part 262 of the sliding ring 26 is 
fitted is formed to the surface (henceforth 
outside face) which attends the outer side of a 
support part 271. 
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[0046] 

Komizo 274a-274c of a U-shaped form is 
formed to the position of the direction of +/-90 
degrees, and the direction of 180 degree to the 
reference direction of the peripheral surface of 
said edge 274. 

This Komizo 274a-274c is for making the 
position which carried out +/-90 degrees 
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rotation to the rotation standard position and the 
rotation standard position halt a rotation 
operation of the image-pick-up part 3 mounted 
to the connection plate 23. 



[0047] 

In the proper place of the reference direction of 
the inner suface of a support part 271, the 
switch 29 whose connection plate 23 turns OFF 
a main power supply 

in the position used as the same direction 
(direction where the main axial direction (the 
direction of E of FIG. 12) of the longitudinal 
direction of the connection plate 23 corresponds 
with the direction of D of the rotation supporting 
member 27) as the rotation supporting member 
27, 

and the switch 30 which detects that it is in the 
position which +90 degree of connection plates 
23 rotated to the rotation supporting member 27 
are provided. 

The position where the connection plate 23 
serves as the same direction as the rotation 
supporting member 27 is a position where the 
image-pick-up part 3 mounted to the connection 
plate 23 is set to a rotation standard position. 
The position which +90 degree of connection 
plates 23 rotated to the rotation supporting 
member 27 is a position where the image-pick- 
up part 3 mounted to the connection plate 23 is 
set to a front image-pick-up position. 

[0048] 

Therefore, a switch 29 will turn OFF a main 
power supply, if the image-pick-up part 3 is set 
to a rotation standard position, if the image- 
pick-up part 3 is set in addition to a rotation 
standard position, a main power supply will be 
made into on. 

Moreover, a switch 30 is a switch which detects 
that the image-pick-up part 3 was set to the 
front image-pick-up position. 
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[0049] 

Moreover, the guide pin 275 loosely fitted in the 
slot 263 of the sliding ring 26 in the proper place 
of the reference direction of the recess formed 
to the outside face of a support part 271 is 
protruded. 

[0050] 

Here, a position detection operation of switches 

29 and 30 is demonstrated easily. 

FIG. 14 is principal part sectional drawing which 

shows the position detection state of a switch 

29. 

FIG. 15 is principal part sectional drawing which 
shows the position detection state of a switch 
30. 

[0051] 

Switches 29 and 30 consist of a / > tarry 
push switch. 

In the state where the sliding ring 26 was fitted 
by the recess of the rotation supporting member 
27, lever 29A of a switch 29 is positioned on the 
track (TR1 reference of FIG. 13) which passes 
along notch 262A of the support part 262 of the 
sliding ring 26, lever 30A of a switch 30 is 
positioned on the track (TR2 reference of FIG. 
13) which passes along notch 262B of the 
support part 262 of the sliding ring 26. 
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[0052] 

When a switch 29 has the connection plate 23 
in addition to a rotation standard position, lever 
29A is deeply inserted in switch main-body 29 B 
by the support part 262, although it is an ON 
state (refer FIG. 15), if the connection plate 23 
transfers to a rotation standard position, lever 
29A will insert to notch 262A. 
It projects from switch main-body 29 B. 
Therefore, it will be in an OFF state (refer FIG. 
14). 

The switch 29 is provided at the supply line on 
the street of a main power supply (power-supply 
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battery E), a feeder path is opened up by the 
ON state, and a power supply is supplied, a 
feeder path is closed-up by the OFF state, and 
power supply is interrupted. 
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[0053] 

Similarly, when a switch 30 has the connection 
plate 23 in addition to a front image-pick-up 
position, lever 30A is deeply inserted in switch 
main-body 30 B by the support part 262, 
although it is an ON state (refer FIG. 14), if the 
connection plate 23 transfers to a front image- 
pick-up position, lever 30A inserts to notch 
262B, and projects from switch main-body 30 B. 
Therefore, it will be in an OFF state (refer FIG. 
1 5), it is detected that the connection plate 23 is 
in a front image-pick-up position with this OFF 
signal. 
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[0054] 

In addition, in this embodiment, the mechanical 
switch is used as a detecting element of the 
front image-pick-up position of the connection 
plate 23. 

However, it may make it detect the rotation 
position of the connection plate 23 using an 
optical sensor or a magnetic sensor. 
Moreover, it may detect the arbitrary rotation 
positions of the connection plate 22 with an 
encoder. 

[0055] 

Returning to FIG. 12, the clicking member 28 
supports rotatably the connection plate 23 and 
the sliding ring 26 to the support part 271 of the 
rotation supporting member 27. 
The clicking member 28 consists of a cylindrical 
member, the engagement protrusion 281 
engaged with notch 261A of the sliding ring 26 
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is provided at the circumference of one-end. 
In the opposite position of this engagement 
protrusion 281, the convex part 282 which is 
deeply inserted in Komizo 274a-274c provided 
at the support part 271 of the rotation 
supporting member 27 when the connection 
plate 23 is set to a rotation standard position 
and a front image-pick-up position, and gives a 
feeling of clicking is provided. 
Moreover, the wiring retainer 283 of a cross- 
sectional U-shaped type is formed to the side in 
which said convex part 282 of a cylindrical body 
was provided. 

This wiring retainer 283 performs the guide and 
holding of a signal line which are wired by the 
connection plate 23 through the hole 273 of the 
rotation supporting member 27, the ring part 
261 of the sliding ring 26, and the through-hole 
251 of a reinforcing plate 25 from the camera 
main-body part 2. 



[0056] 

Step 284a is provided at the vicinity position of 
one-end by the through-hole 284 of the clicking 
member 28, the screw 31 inserted by the 
through-hole 284 is screwed together in the 
female screw part 236 of the connection plate 
23, and the clicking member 28 and the 
connection plate 23 are fixed. 



[0057] 

In said structure, a substrate 24 is arranged at a 
recess 235, the connection plate 23 with which 
the reinforcing plate 25 was attached makes the 
ring part 261 penetrate the female screw part 
236. 

And the engagement protrusion 264 is engaged 
with the engagement hole 252, and the sliding 
ring 26 is attached, furthermore, the ring part 
261 of the sliding ring 26 is inserted to a hole 
273 so that the guide pin 275 of a support part 
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271 may penetrate a slot 263 in this state, it 
attaches to the outside face of the rotation 
supporting member 27. 



[0058] 

And while engaging the engagement protrusion 
281 with notch 261A of the sliding ring 26 
through a hole 273 at the inner suface of the 
rotation supporting member 27, the peripheral 
surface of the edge 274 of a support part 271 is 
made to abut a convex part 282. 
A screw 31 is inserted in a through-hole 284 in 
this state, this screw 31 is screwed together in 
the female screw part 236 of the connection 
plate 23, and the clicking part 28 and the 
connection plate 23 are fixed rotatably integral 
to the rotation supporting member 27, thereby, a 
connection plate unit is perfected. 
And this connection plate unit is seen from the 
front, and is attached to the right-hand side 
surface of the camera main-body part 2 by 
screw setting both the corners of attachment 
part 272,272' of the rotation supporting member 
27. 



[0059] 

Situation a connection plate unit is attached to 
the right-hand side surface of the camera main- 
body part 2, when the connection plate 23 is in 
a rotation standard position, a switch 29 is 
turned off as mentioned above. 
Therefore, a main power supply is automatically 
turned off by setting the image-pick-up part 3 as 
a rotation standard position, a main power 
supply is automatically turned on by setting up 
the image-pick-up part 3 in addition to a rotation 
standard position. 
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[0060] 

5^{ifi^^f>[H] If the image-pick-up part 3 is rotated from a 
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rotation standard position, the connection plate 
23, the sliding ring 26, and the clicking member 
28 will carry out integral rotation, if the position 
which carried out +/-90 degrees rotation from 
the rotation standard position is reached, the 
convex part 282 of the clicking member 28 will 
be deeply inserted in Komizo 274a of the 
rotation supporting member 27, or Komizo 
274b, and the image-pick-up part 3 will be held 
in the position. 

[0061] 

Thus, in a rotation standard position and the 
position which carried out +/-90 degrees 
rotation, free rotation of the image-pick-up part 
3 is stopped. 
The idle state is held. 

Therefore, the attitude of a digital camera 1 can 
be stably maintained by self-timer 
photographing in the time of storage, or a front 
image-pick-up position. 

[0062] 

Moreover, when the image-pick-up part 3 
rotates in a front image-pick-up position, an 
OFF signal is output from a switch 30 as 
mentioned above. 

Therefore, it is detected that the image-pick-up 
direction of the image-pick-up part 3 is in 
agreement in the light-emission direction of the 
incorporating flash 5 with this OFF signal. 
The output signal from a switch 30 is used by 
the light-emission control of the incorporating 
flash 5 of a digital camera 1 so that it may 
mention later, if an OFF signal is output from a 
switch 30, and the image-pick-up direction of 
the image-pick-up part 3 is set in the light- 
emission direction of the incorporating flash 5 
namely, light-emission of the incorporating flash 
5 will be permitted. 

if a one signal is output, and the image-pick-up 
direction of the image-pick-up part 3 is set in the 
light-emission direction of the incorporating 
flash 5, and the different direction namely, light- 
emission of the incorporating flash 5 will be 
forbidden. 
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[0063] 

When the image-pick-up part 3 is not set as the 
front image-pick-up position, light-emission of 
the incorporating flash 5 is forbidden forcedly. 
In this embodiment, the incorporating flash 5 is 
provided at the camera main-body part 2, 
Therefore, when the image-pick-up direction 
and the light-emission direction of a flash are 
not in agreement, the range photographed and 
the range irradiated to a flash will deviate. 
Therefore, the photographic subject of 
photographing within the limits cannot be 
uniformly irradiated by flash light, it is because it 
becomes impossible to perform suitable flash 
photographing. 



[0064] 

If the image-pick-up part 3 rotates from a 
rotation standard position by the given angle 
(alpha) degrees exceeding +/-90 degrees, the 
guide pin 275 of the rotation supporting member 
27 abuts to the ends of the slot 263 of the 
sliding ring 26, and a rotation operation of the 
connection plate 23 is regulated, thereby, the 
image-pick-up part 3 can be rotated in the range 
of rotation standard-position +/-(90+ (alpha)) 
degrees. 

[0065] 

In addition, in this embodiment, the image-pick- 
up part 3 is attached to the right-hand side 
surface of the camera main-body part 2. 
However, it may make it attach to the left-hand 
side surface of the camera main-body part 2. 



[0066] 

By the way, description of above-mentioning 
was structure in case the image-pick-up part 3 
is directly mounted to the camera main-body 
part 2. 

However, the image-pick-up part 3 is 
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connectabie with the camera main-body part 2 
via the connection cable of exclusive use. 

[0067] 

FIG. 18 is the external view of the connection 
cable for connecting a connection part 3 to the 
camera main-body part 2. 

[0068] 

The connection part 322 which has a 
connection structure of the same as the 
connection plate 23 is provided at the one-end 
of the cable 321 with which the connection 
cable 32 has cable length with a 1m - several m, 
the connection part 323 which has a connection 
structure of the same as mounting-part 3B of 
the image-pick-up part 3 was able to be 
provided at the another side edge. 
As shown in FIG. 19 inside the connection part 
322 connected to mounting-part 3B of a 
mounting part 3, and the connection part 323 
connected to the connection plate 23, the buffer 
amp 33 and the gain 6dB amplifier circuit 34 are 
provided at the line on the street of a 
photographic signal, respectively. 
A drive power supply is supplied by the power- 
supply line for the buffer amp 33 and an 
amplifier circuit 34 to supply a power supply to 
the image-pick-up part 3 from the camera main- 
body part 2. 

In addition, resistance R1 and R2 are the 
resistances for impedance matching. 



[0069] 

The buffer amp 33 reduces the waveform 
distortion of a photographic signal while 
performing the impedance conversion of the 
output of the image-pick-up part 3 and 
transmitting a cable 321. 
An amplifier circuit 34 compensates an 
attenuation of the photographic signal by the 
impedance matching. 

Namely, when the buffer amp 33 is not 
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provided, as shown in FIG.20(a) (c), a 
waveform of the photographic signal SG2 in the 
output edge of a cable 321 is distorted 
remarkably 

compared with the photographic signal SG1 in 
the input port of a cable 321 . 
It attenuated. 

However, said waveform distortion is reduced 
by providing the buffer amp 33 and an amplifier 
circuit 34. 

A level reduction is also compensated. 
Therefore, the photographic signal in the output 
edge of a cable 321 is improvable like SG2* of 
this figure (b). 

Thereby, the AID conversion other signal 
processing of the photographic signal in the 
camera main-body part 2 is made easy and 
exact, he is trying to prevent an image-quality 
reduction of a picked-up image. 
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[0070] 

In addition, it may provide any one, or both, of 
the buffer amp 33 and an amplifier circuit 34 at 
the core of the image-pick-up part 3 and the 
camera main-body part 2, respectively. 
However, in this case, while the circuit 
arrangement in the image-pick-up part 3 and 
the camera main-body part 2 increase, 
regardless of the existence of a connection 
cable, a power supply is supplied to the buffer 
amp 33 and an amplifier circuit 34, an electric 
power is consumed superfluously. 
Therefore, preferably it is good like this 
embodiment to provide in a connection cable. 



[0071] 

FIG. 21 is the block diagram of a digital camera 
1. 

This figure is a block diagram at the time of 
connecting the camera main-body part 2 and 
the image-pick-up part 3 with the connection 
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[0072] 

The aperture_member (fixed aperture) to which 
opening amount was fixed is provided at the 
macro zoom lens 301 in the* image-pick-up part 
3. 

Moreover, the signal-processing circuit 313 and 
a timing generator (T*G) 314 are the 
components of said image-pick-up circuit 34. 
The CCD area sensor 303 (it abbreviates 
CCD303 for short hereafter.) is an image sensor 
consisting of a CCD color area sensor. 
The photoelectric conversion of a photographic 
subject's light image image-formed by the 
macro zoom lens 301 is carried out to the image 
signal (signal consisting of the signal row of the 
pixel signal light-received by each pixel) of the 
color component of R (red), G (green), and B 
(blue), and it is output. 

A timing generator 314 generates the various 
timing pulse for controlling the drive of CCD303. 



[0 0 7 3] 

T\ CCD 3 0 3^I)ti, 1" 
at5CCD3 0 3 

rnt^ CCD 3 0 Zfrbtitfl 



[0073] 

As for the exposure control in the image-pick-up 

part 3, aperture is fixed aperture. 

Therefore, it is carried out by adjusting the 

charge-storage time of CCD303 corresponding, 

the exposure, i.e., the shutter speed, of 

CCD303. 

When shutter speed with a photographic 
subject brightness suitable at the time of a low 
brightness cannot be set up, the improper 
exposure by the underexposure is amended by 
adjusting the level of the image signal output 
from CCD303. 

That is, an exposure control is performed 
combining shutter speed and a gain adjustment 
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at the time of a low brightness. 
Level adjustment of an image signal is 
performed in the gain adjustment of the AGC 
circuit in the signal-processing circuit 313 
mentioned later. 



[0074] 

A timing generator 314 generates the drive 
control signal of CCD303 based on the 
reference-standard clock CLK0 transmitted via 
the connection cable 32 or the connection plate 
23 from the camera main-body part 2. 
A timing generator 314 generates clock signals, 
such as read_control signals (a 
horizontal_synchronizing_signal, a vertical 
synchronizing signal, transmission signal, etc.) 
of the timing signal of integrating 
start/completion (an exposure start / 
completion), and the light-reception signal of 
each pixel, for example, it outputs to CCD303. 



[0075] 

The signal-processing circuit 313 performs 
given analog-signal processing to the image 
signal (analog signal) output from CCD303. 
The signal-processing circuit 313 has a CDS 
(correlation double sampling) circuit and an 
AGC (auto gain control) circuit, the noise of an 
image signal is reduced by the CDS circuit, the 
level of an image signal is adjusted by adjusting 
the gain of an AGC circuit. 
In addition, the automatic setting of the gain of 
an AGC circuit is carried out by the control part 
211 via the connection cable 32 or the 
connection plate 23. 
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[0076] 

The dimming circuit 304 controls the light- 
emission amount of the incorporating flash 5 in 
flash photographing to the given light-emission 
amount set up by the control part 211 via the 
connection cable 32 or the connection plate 23. 
In flash photographing, the reflected light of the 
flash light from a photographic subject is light- 
received into an exposure start and 
simultaneousness by the dimming sensor 305, 
if this light-reception amount reaches the given 
light-emission amount, the light-emission stop 
signal STP will be output to the FL control circuit 
214 provided in the camera main-body part 2 
via the connection cable 32 or the connection 
plate 23 from the dimming circuit 304. 
The FL control circuit 214 stops light-emission 
of the incorporating flash 5 forcedly in response 
to this light-emission stop signal STP, thereby, 
the light-emission amount of the incorporating 
flash 5 is controlled by the given light-emission 
amount. 



[0077] 

Switch SMACRO is a switch which detects that 
the macro zoom lens 301 was switched to the 
macro lens. 

Switch SMACRO will be turned on if the zoom 
lever 306 is set as the macro position PM. 



[0078] 

Switch SMAIN is a power supply switch of a 
digital camera 1, and corresponds to said switch 
29. 

Switch SMAIN is turned off when the image- 
pick-up part 3 is set as the rotation standard 
position, it is turned on when the image-pick-up 
part 3 is set as positions other than a rotation 
standard position. 
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[0079] 

Moreover, Switch SCPOS is a switch which 
detects that the image-pick-up part 3 is set as a 
front image-pick-up position, and is fairly carried 
out to said switch 30. 

Switch SCPOS will be turned on if the image- 
pick-up part 3 is set as a front image-pick-up 
position. 

The detecting signal of Switches SMAIN, 
SMACRO, and SCPOS is input into the control 
part 211 via the connection cable 32 or the 
connection plate 23. 



[0080] 

The grounded connecting terminal f1 is 

provided at the connection cable 32. 

This connecting terminal f1 is for inputting the 

connection signal of the connection cable 32 

into the control part 211. 

Thatja.JLi^ PPwer supply is supplied_to_the 

contror'|yart"2TlTdc^trTe"terminal d to which the 

connectingnerminat'f 1 = ofthe^contfol = paft"2 1 Tis 
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[0081] 

A/D converter 205 converts into a 10-binary 
digit digital signal each pixel signal of an image 
signal input via the connection cable 32 from 
the image-pick-up part 3 in the camera main- 
body part 2. 

A/D converter 205 converts each pixel signal 
(analog signal) into a 10-binary digit digital 
signal based on the clock CLK2 for an A/D 
conversion input from the A/D clock generator 
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5A/D'3Eftffl(0^ d^CL circuit 203. 
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[0082] 

in the camera main-body part 2 t the AID clock 
generator circuit 203 which generates the 
reference-standard clock generator circuit 201 
which generates the reference-standard clock 
CLKO t the T*G clock generator circuit 202 which 
generates the clock CLK1 with respect to a 
timing generator 314, and the clock CLK2 with 
respect to A/D converter 205 is provided. 
Furthermore, the AID clock generator circuit 
203 equips the core with the delay circuit 204. 



[0083] 

The drive of the reference-standard clock 
generator circuit 201, the T*G clock generator 
circuit 202, and the AID clock generator circuit 
203 is controlled by the control part 21 1 . 
The T*G clock generator circuit 202 generates a 
clock CLK1 based on the reference-standard 
clock CLK0, this Cook CLK1 is output to the 
timing generator 314 in the image-pick-up part 3 
via the connection plate 23 or the connection 
cable 32. 



[0084] 

Moreover, the AID clock generator circuit 203 
generates the clock CLK2 for an AID 
conversion based on the reference-standard 
clock CLK0, when th"e image-pick-up part 3 is 
connected to>the camera main-body part 2 via 
the connection plate 23, this clock CLK2 is 
output to AID converter 205, when the image- 
pick-up part 3 is connected to the camera main- 
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body part 2 via the connection cable 32, clock 
CLK2' delayed'by only the given time (DELTA) t 
behind a clock CLK2 based on the reference- 
standard clock CLKO by the A/D clock generator 
circuit 203 is generated, this clock CLK2' is 
output to A/D converter 205. 
Information on the existence of the connection 
cable 32 is input into the A/D clock generator 
circuit 203 from the control part 211, the A/D 
clock generator circuit 203 generates either a 
clock CLK2 or CLK2' based on this information. 



[0085] 

The said delay time (DELTA) t is time to 
correspond to image-signal SG2* input into A/D 
converter 205 in case there are the signal and 
the connection cable 32 nearly indentical to an 
image signal SG1 which are output from the 
image-signal SG2( image-pick-up part 3 input 
into A/D converter 205 in case there is no 
connection cable 32, and a phase difference. 
If^this^deiay^tirjie^ CD.ELTALt has the fixed, length 
of 4hexon nection-ca ble*32, wit Js=fixed 
Tr ^el^fp reT'it^js-beforehand^set^as^the^delay^ 
cfrcW2(T4r *" 



[0086] 

Therefore, when the image-pick-up part 3 is 
connected to the camera main-body part 2 via 
the connection cable 32, a phase difference 
(theta) arises during image-signal SG2' input 
into AID converter 205 in case there are the 
image signal SG2 and the connection cable 32 
which are input into A/D converter 205 in case 
there is no connection cable 32 as shown in 
FIG. 22. 
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However, only (theta) delays clock CLK2' and 
he is trying to synchronize it with each pixel 
signal of image-signal SG2' from a clock CLK2. 
Therefore, an A/D conversion of an image 
signal SG2 can be performed correctly and 
reliably. 
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[0087] 

In addition, in FIG. 22, g(i) (i=1,2...) is showing 
each image signal which constitutes an image 
signal. 

Moreover, an A/D conversion is performed to a 
clock CLK2 and the standup timing of CLK2\ a 
clock CLK2 and CLK2' are input into A/D 
converter 205 so that standup timing may 
become almost the center of each pixel signal g 
(i). 

TOs^embod iment^s.a4hingdn^case^cableJena .th_ - 

e i3*1iypeT - 

H'oweverrwhenF some=connecttonigabl es s 32~with.-^ 
which^engtfo^diffeisss^^ 
differen^c^^^^tffeTevery ^"corTrTeXtibTrcaSle^ — 
-32^ 5 ~ 

Therefore, it is good to store some delay time 
(DEj^ )*t~c^ rrespc?gng^z:e 9ch-connectio n 
^b1e*32*tO^e-detay-cirraHf204 : rai^^o^Wp— 

c ircDTt 264"^c'cb rding~to^ 
6olTlTet;tion"ciBlg"32: — 

^IfTtfiis caserthe-2*or-m o re'cohn ecti n q 'feTffj rina I" 
f1 and-f2-an<±rrby^wrTich one part or all was 
groun^d-are-prov1deTl^t"^a^ir^5nnection — - 
cable 32, the kind of connecting terminal f 1 and 



7)\>Z 2^»/£i"5@f^O«Fffl 



f 2 aricHSSn'n ection-cai5te _ 32"cdrTOcteci == f ro m 
gF0undHnfeHTnation=on^isJdentif!^ ( JM^g^o^ 

to set _gu,tQmaticaliy_at e _the g iven time" 

correspondtng-toHhe^onnecrtion'^l5!e^32^to B 

which a the a delay'time^DEbTA*) t t c of^ H delay c circuit a 

204 B was"corrnmedH^-' : ^ 

If the^ground^side^of-conneeting^termtnal^fi^f?)- 

iscrexpressed^^with— 1 "-and^the^retease^side^is^ 

expressed=with=^0" )==; when==:two=connecting= 

^terminahfl-and^^is^provided^the^combination^ 



03/03/31 



42/117 



(C) DERWENT 



DERWENT 



v\«^Ltf 2«<offiiKiffi^f l, 
f 2*BWfc#^«tt«*(f 
1, f 2) (OgMM(Sr T i Jf ffi 
»«Sr ro J (f 1, 

f 2) = (1, 0), (0, 1). 

(i, i) <D3mm<D%m£fr 
(f i, f 2) <D&m\nm*b 

1, f 2) ^»flS««^S-5f 
«fflSHfc«iR^-^3 2fc 
m-fSjliE^fflA t SrSSftR 

[0 0 8 8] 

i/^CLK2 £)§M Lt^Py 
LK2' *^i"SJ:5^LT 

[0 0 8 9] 

H w<;i4£lE[H]gg 2 0 6tts A 

©t^o WB[RlSg2 0 

fcl, R, G, B 

tC0"C*)SoWB[HlK2 0 7tt, 

$iJ®J§fS2 1 l^bA^sns, 

w*.tf a 2 3 KTjk-r^^T 



oHhf^ f kinds=Gf^f4^f2)=0^O);(Or14K4=1teQ^ 
consHemd, , , _ 

Therefore^three^kinds^ofj:pj ^jctjoii cables 32 
W!th^whk3h=length=differs«ane a identified from 
groundJnfixmation^ 

f2). ^ 
T t3£jM§yJSQ3^(BELTA)=t e .correspondingJoJ^ 
conne€tion=cable°=32^used"based*on^ground a 
i nformation on connecting terminaTl(f1772)~can* 
be set = automatically. 



[0088] 

Moreover, a clock CLK2 is delayed by this 
embodiment/ and he was trying to generate 
clock CLK2' by it. 

However, the phase of a clock CLK2 is shifted 
and it may make it generate clock CLK2\ 
The dividing timing of the reference-standard 
clock CLK0 may be controlled, and clock CLK2' 
may be generated directly. 



[0089] 

The black-level amendment circuit 206 amends 
the black level of the pixel signal (henceforth 
pixel data) by which the A/D conversion was 
carried out to the black level of a reference 
standard. 

Moreover, the WB circuit 207 performs the level 
conversion of the pixel data of each-color 
component of R, G, and B so that a white 
balance may also be joined and adjusted after 
an amendment (gamma). 
The WB circuit 207 converts the level of the 
pixel data of each-color component of R, G, and 
B using the level translation table which is input 
from the control part 211, for example, has the 
characteristic shown in FIG. 23. 
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In addition, the transform coefficient (inclination 
of a characteristic) of each-color component of 
a level translation table is set up by the control 
part 211 for every photographing image. 



[0090] 

The (gamma) compensation circuit 208 amends 
the (gamma) characteristic of pixel data. 
As shown in FIG. 24, the (gamma) 
compensation circuit 208 has six kinds of 
(gamma) compensation tables on which 
(gamma) characteristics differ, according to the 
photographing scene and photographing 
conditions which are mentioned later, a given 
(gamma) compensation table performs 
(gamma) compensation of pixel data. 
In addition, 10-binary digit pixel data are 
converted into 8 binary digits (256 tone levels) 
pixel data in this (gamma) compensation 
processing. 

The image data of (gamma) 
before processing is used as 
data for preventing the 
degradation at the time of performing (gamma) 
compensation in the strong (gamma) 
characteristic of a nonlinearity. 



compensation 
10-binary-digit 
image-quality 



[0091] 

Moreover, the level conversion with the image 
data of each-color component of R, G, and B 
given in the WB circuit 207 is performed. 
A said (gamma) compensation table (gamma)- 
amends these image data, respectively, 
(gamma) compensation and WB adjustment are 
performed simultaneously. 



[0092] 

In FIG. 24, characteristic (1) is a 
(gamma)=0.45(gamma) characteristic. 
The image processing at the time of displaying 
a picked-up image having a LCD display- 
section 10{(gamma)=2.2 (gamma) 
characteristic uses. 
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The LCD display section 10 has a function as 
view finder, when a digital camera 1 is in the 
standby state of a release, a photographic 
subject is photographed by every 1/30 (second) 
by CCD303 like a video camera, the monitor 
display of this picked-up image is carried out at 
the LCD display section 10 at order. 
Characteristic (1) amends in the image 
processing of the picked-up image in this 
monitor display (gamma), the image quality of a 
monitor image becomes suitable. 



[0093] 

Characteristic (2) is a (gamma)=0.55(gamma) 
characteristic. 

The image processing at the time of mainly 
recording the photographing image of an inside 
brightness and the standard photographing 
scene of a forelight on IC card 18 uses. 
Do this digital camera 1 to make the external 
connection of the personal computer 19, the 
picked-up image recorded on IC card 18 is 
usually considered that a reproduced display is 
carried out by the monitor television (it has a 
(gamma)=1.8(gamma) characteristic) via a 
personal computer 19. 

About the picked-up image recording to IC card 
18 was indicated to be by the release, (gamma) 
compensation is performed by characteristic 
(2), it is made suitable the image quality of the 
image reproduced by the monitor television. 



[0094] 

The image processing at the time of 
characteristic (3)-(6) also recording a picked-up 
image on IC card 1 8 uses. 
However, it is prepared in order to make the 
image quality of a picked-up image more 
suitable according to a photographing scene or 
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S £ i^T V > 5 t photographing conditions. 
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[0095] 

Characteristic (3) made the value (gamma) 
smaller than characteristic (2). 
Characteristic (4) enlarged the inclination in the 
dark space (gamma) of characteristic (1). 
Moreover, characteristic (5) enlarged the 
inclination in the "low" level region (gamma) of 
characteristic (2), when the input level of a 
characteristic (gamma) was divided into three 
region, "quantity (bright)", "inside", and "low 
(dark)." 

Characteristic (6) compresses the "quantity" 
level region rather than characteristic (1) from 
the "inside" level region. 

The inclination in the "low" level region (gamma) 
was made larger than characteristic (3). 



[0096] 

If the image quality at the time of reproducing 
the picked-up image with which (gamma) 
compensation was performed by characteristic 
(3)-(6) on the basis of the image quality at the 
time of reproducing the picked-up image with 
which (gamma) compensation was performed 
by characteristic (1) on monitor television on 
monitor television is compared, when a picked- 
up image is (gamma)-amended by 
characteristic (3), when a picked-up image is 
(gamma)-amended by characteristic (1) 
The image quality of a reproduced image 
becomes soft, it becomes the weak soft image 
of a contrast. 

However, the description property of a highlight 
part serves as a high image. 

[0097] 

Moreover, when a picked-up image is amended 
by characteristic (4) (gamma), the dark part of a 
photographing image is compressed. 
Therefore, a contrast seldom changes as 
compared with the case where it amends by 
characteristic (1) (gamma). 
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However, the image in which the dark space 

became tight is acquired. 

In a low brightness scene, when an exposure 

control is performed by gain control, it becomes 

an entirely dark rough image. 

It is hard to see. 

Therefore, degradation of this image quality can 
be suppressed by tightening a dark space by 
characteristic (4). 



[0098] 

When a picked-up image is (gamma)-amended 
by characteristic (5), a contrast becomes weak 
rather than the case where a picked-up image is 
(gamma)-amended by characteristic (1). 
However, the range of an "middle" level and the 
conversion level in the "low (dark)" level region 
becomes large. 

Therefore, tone-level reproduction of the 
highlight part of a picked-up image becomes 
favorable. 
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[0099] 

When a picked-up image is amended by 
characteristic (6) (gamma), a contrast is 
stronger than the case where a picked-up 
image is amended by characteristic (1) 
(gamma), and the image in which the dark part 
became tight is acquired. 

[0100] 

Returning to FIG. 21, the image memory 209 is 
a memory which stores the pixel data output 
from the (gamma) compensation circuit 208. 
The image memory 209 has the memory 
capacity for one frame. 

That is, the image memory 209 has the memory 
capacity of the pixel data for a n*m pixel, when 
CCD303 has the pixel of a n line m row, as 
shown in FIG. 25, the pixel position (i, j) where 
each pixel data G(i, j) (i=1,2...n,1 ) 2...m) 
corresponds stores. 
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[0101] 

The image memory 210 is the buffer memory of 
the image data by which a reproduced display is 
carried out at the LCD display section 10. 
The image memory 210 has the memory 
capacity of the image data corresponding to the 
number of pixels of the LCD display section 10. 



[0102] 

In a photographing standby state, after a given 
signal processing is given to each pixel data of 
the image photographed by every 1/30 (second) 
by the image-pick-up part 3 by the A/D- 
converter 205-(gamma) compensation circuit 
208, the image memory 209 stores it. 
It is transmitted to the image memory 210 via 
the control part 211, the LCD display section 10 
displays. 

Thereby, a photographer can recognize a 
photographic subject image by the image 
displayed by the LCD display section 10. 
Moreover, in a playback mode, after a signal 
processing with the image given in the control 
part 211 read from IC card 18 is given, it is 
transmitted to the image memory 210, a 
reproduced display is carried out at the LCD 
display section 10. 



[0103] 

Card I/F212 is interface for performing writing of 
the image data to IC card 18, and read-out of 
image data. 

Moreover, communications I/F213 is the 
interface with which it was based on RS-232C 
specification in order to make the external 
connection of the personal computer 19 
communicably. 
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[0104] 

The FL control circuit 214 is a circuit which 
controls light-emission of the incorporating flash 
5. 

The FL control circuit 214 controls existence, 
the light-emission amount, the light-emission 
timing, etc. of light-emission of the incorporating 
flash 5 based on the control si gnal of the control 
part 211, based^oTPthe-light^emission-stop- 
^sig^l-STF^inputwia^the^ 
the^xdTfrie^^ 
amour ri:of;the:incorpj0j^ 
e^frormthe dimming circuit : 3047^ 



[0105] 

Switch SUP, Switch SDOWN, and Switch SDEL 
are switches which correspond to the UP switch 
6, the DOWN switch 7, and the erasure switch 
8, respectively. 

Moreover, Switch SREL is a switch which 
detects release operation of shutter Paeonia 
suffruticosa Andr. 9. 

Switch SFL, Switch SCOMP, and switch SP/R 
are switches which correspond to FL mode 
setting switch 11, the compression-rate setting 
switch 12, and photographing / playback-mode 
setting switch 14, respectively. 



[0106] 

The control part 211 consists of a 
microcomputer, the drive of each member in the 
above-mentioned image-pick-up part 3 and the 
camera main-body part 2 is controlled 
organically, and the generic control of the 
photographing operation of a digital camera 1 is 
carried out. 
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Moreover, the control part 211 is provided with 
brightness determination part 211a for setting 
up an exposure control value (shutter speed 
(SS)), and shutter speed setting part 211b. 
Brightness determination part 211a is set in the 
photographing standby state, a photographic 
subject's brightness is determined using the 
image received by every 1/30 (second) by 
CCD303. 

That is, brightness determination part 211a 
determines a photographic subject's brightness 
using the image data which the image memory 
209 stores in updating. 
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[0108] 

As shown in FIG. 25, brightness determination 
part 211a divides the storage area of the image 
memory 209 to nine blocks B(1 ),B(2)...B(9). 
The brightness data BV (i) which represent 
each block B(i) (i=1,2...9) using the pixel data 
GG (k, h) of the color component of G (green) 
contained in each block B(i) (i.=1,2...9) are 
computed. 



[0109] 

Specifically, the brightness data BV (i) of each 
block B (i) are computed by computing the 
mean value of the pixel data GG (k, h) of the 
color component of G (green). 
For example, in the case of block B(1), 
brightness data BV(1) is computed with 
following (1) Formula. 
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[Equation 1] 
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BV ( 1 ) = 9 * G CS a U ( 1 ) / (n • m) - ( 1 ) 
fflU 

G CB Ay(D= {Go(l,D+Go(U2)+Gc(l,V3) 

+G B {2, l)+G 0 (2,2)+"-G 0 (2 t ni/3) 

+G c (n/3, ])+G Q (n/3, 2) +• - G a (n/3, m/3) } 

Where 
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In addition, the detail of the brightness 
determination of a photographic subject based 
on the brightness data BV (i) is mentioned later. 
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[0112] 

In addition, it may make it compute the 
brightness data BV (i) which represent each 
block B(i) (i=1,2...9) using pixel data 
GR(k,h),GG(k,h),GB(k,h) of each-color 
component of R, G, and B. 
That is, pixel data GR.GG.GB of each-color 
component of R, G, and B of each pixel position 
(k, h) is added by the given ratio (for example, 
GR:GG:GB=4:5:1). 

Brightness data BV(k, h) 

(=0.4GR+0.5GG+0.1GB) of the pixel position 
(k, h) is computed, it may make it compute the 
brightness data BV (i) of each block B (i) by 
computing the mean value of these brightness 
data BV (k, h). 
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[0113] 

Shutter speed setting part 211b sets up shutter 



03/03/31 



51/117 



(C) DERWENT 



OERWEIMT 



C D 3 0 3 <£>tt#($|ffl) £R3£ 

llbfl TIES 
1 y ^ * t:°— KS S 



speed (integral time of CCD303) based on the 

determination result of the brightness of the 

photographic subject by brightness 

determination part 211a. 

Shutter speed setting part 211b has the table of 

the shutter speed SS shown to following Table 

1. 
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[Table 1] 
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l/ioooo 

1/8 19 2 
1/4 0 9 6 
1/28 9 6 
1/24 3 6 
1/20 4 B 
1/17 2 2 
1/ 1 4 A 8 
1/12 1 B 
1/10 2 4 

1/9 12 

1/8 12 

1/724 

1/8 4 5 

1/5 7 5 

1/E 1 2 
1/436 

1/406 

1/3 6 2 

1/3 2 2 

1/2 6 7 

1/2 5 6 

1/228 

1/203 

l/iei u p 

1/16 1 t 
1/14 4 

i/i2 8 JaiKaaffitt 

1/114 

1/102 ; 

1/9 1 DOWN 

1/8 1 

1/7 2 

1/6 4 

1/5 7 

1/5 1 

1/45 

1/4 0 

i/aa 

1/3 2 
1/3 0 



Shutter speed (second) 
Initialization value 



[0115] [0115] 

^y^^t'-KSSIl # ^ The initialization of the shutter speed SS is 

7$LW)$f\^l / 1 2 8 (g>) \c carried out to 1/128 (second) at the time of 

znm^-^^in m&taMw-i&i-r camera starting, in a photographing standby 

»fcj«*tt|- state( shutter speed settjng y par t 2 11b carri es 
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1 afcJ;516^ft^5£tf)JpJ according to the determination result of the 

feffi^fcfcCXfyMWfrb&M brightness of the photographic subject by 

brightness determination part 211a. 
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[0116] 

Consequently, at first, a photographic subject's 
brightness determined based on the image 
photographed at the shutter speed of 1/128 
(second) is too bright, shutter speed SS is made 
high-speed by 1 step (That is, it is set as 1/144 
(second)). 

The following image is photographed, again, a 
photographic subject's brightness is determined 
based on this image. 

And this determination result is still too bright, 

Shutter speed SS is made high-speed by 1 
step (That is, it is set as 1/161 (second)). 
The following image is photographed, hereafter, 
a photographic subject's brightness 
determination and a re-setup of the shutter 
speed SS are repeated alternately, and the 
suitable shutter speed SS is set up after a. 
certain time passage. 



[0117] 

Moreover, in order to perform setup of the 
suitable shutter speed SS, compensation 
(gamma), and filtering compensation (after- 
mentioned) according to a photographing scene 
The control part 211 is provided with scene 
determination part 211c which determines four 
kinds of photographing scenes, a "low 
brightness scene", a "middle brightness normal 
scene", a "middle brightness backlight scene", 
and "high brightness scene." 
A "low brightness scene" is a scene which 
makes an auxiliary beam with a flash necessary 
usually like indoor photographing or night 
photographing. 

In "Middle brightness normal scene", the 
illumination beam (a natural light and the 
artificial fight are included) with respect to the 
main photographic subject is a forelight, and the 
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brightness is suitable. 

Therefore, it is the scene which can be photoed 

without an auxiliary beam. 

Moreover, the entire brightness is suitable for a 

"middle brightness backlight scene." 

However, since the illumination beam with 

respect to the main photographic subject is a 

backlight, flash light-emission is a desirable 

scene. 

A "high brightness scene" is an entirely very 
bright scene like photographing in the sea and 
the skiing area of fine weather. 

[0118] 

Brightness determination of a low brightness, 
middle brightness, and a high brightness is 
performed based on the shutter speed SS set 
up just before the release. 
Moreover, backlight determination is performed 
by comparing brightness data BV(5) of block 
B(5) of a photographing screen center with the 
peripheral block B(1) - B(4), B(6) - B(9) 
brightness data BV(1) - BV(4), and BV(6) - 
BV(9). 

Specifically, let brightness data BV(5) of block 
B(5) be the brightness data BV1 of a 
photographing screen center, peripheral book 
B(1) - B{4), B(6) - B(9) concentration data 
BV(1) - BV(4), and a BV(6) - BV(9) mean value 
are made into brightness data 
BV2(={BV(1 )+...BV(4)+BV(6)+...BV(9)}/8) 
around a photographing screen. 
When brightness difference (DELTA)BV(=BV2- 
BV1) of both brightness data is larger than a 
given threshold-value level (level difference 50 
when [ for example, ] it is 256 tone levels), it 
determines as a backlight. 
Memory 211 d stores information on the 
determined photographing scene for example, 
in a flag format. 
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[0119] 

Furthermore, the control part 211 is provided 
with an image determination part 21 1e which 
determines whether a picked-up image is an 
image (this kind of photographing image is 
hereafter called natural drawing.) of normal 
photograph of scenery, a person, etc., or 
whether it is the image (an image similar to this 
kind of binary image is hereafter called 
character drawing.) of a character, a graph, etc. 
which were drawn on the board. 



[0120] 

Image determination part 21 1e creates the 
histogram of the brightness data BV (i, j) of 
each pixel position based on the pixel data 
which constitute the picked-up image which the 
image memory 209 stored, the content of the 
picked-up image is determined based on this 
histogram. 

Generally, in the case of natural drawing, the 
deviation of a brightness distribution is small for 
the brightness data BV(i,j)(i=1,2...nj=1,2...m) 
histogram of a picked-up image, it becomes the 
so-called 1 equal-division cloth (2) which has 
the one peak value shown by the dotted line of 
FIG. 26. 

However, in the case of character drawing like 
the character drawn, for example on the white 
board, the deviation of a brightness distribution 
is looked at by a white part and the black 
character part, respectively, it becomes 2 
equal-division cloth (1) shown as the continuous 
line of FIG. 26. 

Therefore, image determination part 21 1e 
distinguishes whether the histogram of the 
brightness data BV (i, j) of a picked-up image is 
one mountain distribution, or it is a two- 
mountain distribution. ' 

It thus distinguishes whether a picked-up image 
is natural drawing or it is character drawing. 
And memory 211 d also stores this 
determination result. 

In addition, the detail of image determination is 
mentioned later. 
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[0121] 

In photographing mode, the control part 211 will 
generate the thumbnail image of the image 
received by the image memory 209 after the 
photographing indication, and the compression 
image compressed with the JPEG 
(JointPhotographicCodingExpertsGroup) 
system by the compression rate K set up with 
the compression-rate setting switch 12, if 
photographing is indicated with the shutter 
button 9. 

Both images are stored to IC card 18 with index 
information (information, such as a frame 
number, an exposure value, shutter speed, and 
a compression rate K) about a photographing 
image. 



[0122] 

As shown in FIG. 27, the storage region of IC 
card 18 is mainly divided by three region, the 
TAG area AR 1 , the thumbnail image area AR 2, 
and this image area AR 3. 
Index information and the thumbnail image 
about a photographing image, and compression 
image of each frame are recorded on the TAG 
area AR 1 , the thumbnail image area AR 2, and 
this image area AR 3, respectively. 



[0123] 

In addition, a thumbnail image is a small image 
which thinned_out the pixel data of a 
photographing image and made resolution 
coarse. 

For example, if the total of the pixel data which 
constitute a photographing image is made into 
480*640 pieces, a thumbnail image will reduce 
the number of pixels to 1/8 in all directions, and 
will be generated. 
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Therefore, the number of pixels which 
constitutes a thumbnail image serves as 1/64 of 
an original photographing image. 
In addition, an original photographing image is 
compressed in the number of data actually 
recorded on IC card 18. 

Therefore, the number of data of a thumbnail 
image does not serve as 1/64 of a compression 
image. 

For example, in the case of compression-rate 
K=1/8, the number of data of a thumbnail image 
serves as 1/8 (= 8/64) of a compression image, 
in the case of compression-rate K=1/20, the 
number of data of a thumbnail image serves as 
1/3.2 (= 20/64) of a compression image. 
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In order that the control part 211 may process 
recording of a said photographing image, it has 
21 1g of recording image generating parts which 
generate 21 1f of filter parts which process 
filtering, a thumbnail image, and a compression 
image, in order to reproduce the image 
recorded on IC card 18 to the LCD display 
section 10, it has 21 1h of reproduced image 
generating parts which generate a reproduced 
image. 



[0125] 

211f of filter parts amends the high frequency 
component of the image which should be 
recorded by the digital filter, and they amend the 
image quality about an outline. 
21 1f of filter parts is provided with a total of five 
kinds of digital filters of the digital filter which 
performs standard outline compensation about 
compression-rate K=1/8,1/20 each, and two 
kinds of digital filters which strengthen an 
outline to this standard outline compensation 
and two kinds of digital filters which weaken an 
outline. 
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[0126] 

In addition, the digital filter of said 5 kind is 
prepared about compression-rate K= 1/8, 1/20 
each. 

Since a JPEG system is a non-reversible 
conversion, as for a compression-rate k=1/20 
reproduced image, a high frequency component 
decreases as compared with a compression- 
rate K=1/8 reproduced image, a little, it 
becomes the image of a fuzziness state. 
Therefore, when it filters by the digital filter 
which has the same filter factor, there is a 
possibility that a fringe pattern may appear in a 
compression-rate k=1/20 reproduced image. 
Therefore, it is for preventing this bad effect. 



[0127] 

Each pixel data G(ij) filtering processing in the 
case of compression-rate K=1/8 is performed by 
following (2) Formula, each pixel data G(i,j) 
filtering processing in the case of compression- 
rate K=1/20 is performed by following (3) 
Formula. 

In addition, in following (2) Formula and (3) 
Formula, A11 - A21 is a filter factor. 



[0128] 
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[Equation 2] 
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G(i,j)= Ul-G(i,j)+A2-G(i+U)+A3-G(i+U+l)+A4-G(U4l) 

+A5-GCi-l,j+l>+A6*G(i-l,j)+A7-G(i-l t j-l)+A8-G(i t j-l) 
+A9-G(i+l f j-l)+AI0-G<i+2 f j)+All-G(i ( j+2)+A12-G(i-2.j) 
+Al3'G(U-2)) /B - (2) 

G(U) = {Al-G(i t j)+A2-G(i+l t j)+A3-G(i+i,j+])+A4-G(i.j+D 

+A5-G(i-l,j + l)+A6-G(L-l,j)tA7-G(i-l.j-l)+A8'G(i,j-l) 
+A9-G(itl.j-l)+A10*G(i+2,j)+Alt-G(i,jt2)+A12-G(i-2,j) 
+A13«G(i, j"2)+A14-G(I+l, j-2)+Ai5-G(i+2, 
+A16*G(i+2.j+D+Al7-G(i+l,j+2)+AI8-G(i-lJ+2). 
+AL9-G(i-2,j+l)+A20-G(i-2J-l)+A2l-G(i-l,j-2)} /B 

"(3) 
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[0129] 

An example of the concrete filter computing 
equation in compression-rate K=1/8 in case the 
image-pick-up part 3 is connected to FIG. 28 via 
the connection plate 23 at the camera main- 
body part 2 is shown, in FIG. 29, an example of 
the concrete filter computing equation in 
compression-rate K=1/20 in the case of these 
conditions are shown. 
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[0130] 

In both figures, as shown in FIG. 30, the matrix 
of 5*5 expresses coefficient of A1-A21 with 
respect to each pixel data in each matrix while 
expressing the pixel position of 24 peripheries 
centering on a pixel position (i, j), it is showing 
calculating addition of {} inside in said (2) -type 
and (3) Formula. 

Moreover, the denominator of the fraction in () is 
corresponding to the numerical value B in said 
(2) -type and (3) Formula. 
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[0131] 

Moreover, in both figures, (a) is a filter 
computing equation in standard outline 
emphasis compensation, 
(b) is a filter computing equation in the case of 
weakening one step of outline emphasis to (a). 
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(c) is a filter computing equation in the case of 
weakening two steps of outline emphasis to (a). 

(d) is a filter computing equation in the case of 
strengthening one step of outline emphasis to 
(a). 

(e) is the filter computing equation of , when 
strengthening two steps of outline emphasis to 
(a). 

[0132] 

In addition, when the image-pick-up part 3 is 
connected to the camera main-body part 2 via 
the connection cable 32, degradation of pixel 
data while transmitting the connection cable 32 
is considered, and it sets in FIG.28 and FIG.29, 
coefficient A4,A8 is corrected to coefficient 1) 
[ A4 , (=A4-1),A8'(=A8-] which subtracted "1" 
from this coefficient A4,A8. 
The computing equation which corrected 
Divisor B to divisor B' (=B-2) which subtracted 
"2" from this divisor B is used. 
Therefore, when the image-pick-up part 3 is 
connected to the camera main-body part 2 via 
the connection cable 32, standard filtering 
processing in compression-rate k=1/8 is 
performed by the filter computing equation 
shown in FIG.31(a), standard filtering 
processing in compression-rate k=1/20 is 
performed by the filter computing equation 
shown in FIG.31(b). 



[0133] 

21 1g of recording image generating parts reads 
pixel data from the image memory 209, and 
they generate the thumbnail image and 
xc-m prj^s sjoDgimage^which^sha u ld-be,record ed 
on IC card 18. "~ 
They read pixel data every 8 pixels in the bi- 
directionalities of a horizontal direction and a 
vertical direction, respectively, scanning 211 g of 
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recording image generating parts from the 
image memory 209 to a raster scanning 
direction, in order, it records on IC card 18 by 
transmitting to the thumbnail image area AR 2 
of IC card 18, generating a thumbnail image. 



[0134] 

Moreover, 21 1g of recording image generating 
parts reads all pixel data . from the image 
memory 209, given compression processing by 
JPEG systems, such as a two-dimensional DCT 
conversion and Huffman-code-izing, is 
performed to these pixel data, and the image 
data of a compression image is generated, this 
compression image data is recorded on this 
image area AR 3 of IC card 1 8. 
In addition, index information is generated by 
the index information generating part of 
omission of illustration, the TAG area AR 1 
records before recording processing of a 
thumbnail image and this image, or on the back. 



[0135] 

21 1h of reproduced image generating sections 
reads image data from IC card 18, and they 
generate the thumbnail image and this image 
which should carry out a reproduction display to 
the LCD display section 10. 
The image recorded on IC card 18 is (gamma)- 
corrected by (gamma) coefficient for monitor 
televisions (= 0.55). 

Therefore, when this recording image is 
reproduced to the LCD display section 10 as it 
is, it is, it becomes the strong firm image quality 
of a contrast by the mismatching of said 
(gamma) coefficient and (gamma) coefficient for 
a LCD display (= 0.45). 

Therefore, in case 211 h of reproduced image 
generating sections generates the reproduced 
image of a thumbnail image and this image, 
they re-correct the (gamma) characteristic of a 
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[0136] 

That is, after 211 h of reproduced image 
generating sections corrects in a 
(gamma)=0.82(=0.45/0.55) (gamma) 
characteristic to the image data read scanning 
from the thumbnail image area AR 2 of IC card 
18 to a raster scanning direction (gamma), they 
generate the pixel data for a display (pixel data 
which interpolated the pixel data running short) 
in a horizontal line unit based on this image 
data. 

In order, it transmits to the image memory 210 
and the reproduction display to the LCD display 
section 10 of a thumbnail image is performed. 



[0137] 

Moreover, 21 1h of reproduced image 
generating sections extends the pixel data of 
the compression image read from this image 
area AR 3 of IC card 18 per horizontal line, and 
they generate the pixel data for a display. 
After performing (gamma) correction to this 
pixel data in a (gamma)=0.82(gamma) 
characteristic, in order of, it transmits to the 
image memory 210 and the reproduction 
display to the LCD display section 10 of this 
image is performed. 



[0138] 

Here, an image correction control of the 
exposure control (shutter speed control) 
according to a photography scene and the light- 
emission mode of a flash, the dimming control 
of a flash, (gamma) correction, filtering, etc. is 
demonstrated using following Table 2 and Table 
3. 
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As above-mentioned, a photographing scene is 
categorized into four kinds of scenes, "low 
brightness mode", a "middle brightness normal 
scene", a "middle brightness backlight scene", 
and a "high brightness scene", according to this 
embodiment, three kinds of modes, "automatic 
light-emission mode", the "light-emission 
prohibition mode", and "forced light-emission 
mode", are provided as light-emission mode of 
a flash. 

Therefore, he is trying to set up shutter speed, 
the dimming amount of a flash, a (gamma) 
characteristic, a filter characteristic, etc. 
according to 12 kinds of photographing 
conditions which can be assumed combining a 
photographing scene and the light-emission 
mode of a flash. 
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[0140] 

Table 2 shows setting values, such as shirt 
speed in normal photographing which is not 
macro photographing, table 3 is showing setting 
values, such as shirt speed in macro 
photographing (ciose-up photography 
photographing). 

In addition, in macro photographing, since the 
main photographic subject does not almost 
become a backlight usually, the "middle 
brightness backlight scene" is not considering. 
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Abscissa 

Photographing scene; 

A low brightness scene, a middle brightness normal scene, a middle brightness 

retrogression scene, a high brightness scene 

Ordinate 

Light-emission mode 
Automatic light-emission; 
S speed 
FL dimming 
(gamma) characteristic 
Filter 

Ban on light-emission; 
S speed 
FL dimming 
(gamma) characteristic 
Filter 

Forced light-emission; 
S speed 
FL dimming 
(gamma) characteristic 
Filter 

Front Naka; 
Repeating omitted. 
Appropriate value 

Weakness / weak weakness Standard 
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1/30 (gain-adjustment existence) 
Strength 

(Note) X;With no FL light-emission 

(gamma) characteristic;(at time of the dimming success)/(at the time of the 
dimming failure) 

Filter characteristic;(at time of the dimming success)/(at the time of the dimming 
failure) 



[0142] [0142] 
im 3 ] [Table 3] 
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Photographing scene; 

A low brightness scene, a middle brightness normal scene, a high brightness 

scene 

Ordinate 

Light-emission mode 
Automatic light-emission; 
S speed 
FL dimming 
(gamma) characteristic 
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Filter 

Ban on light-emission; 

S speed 

FL dimming 

(gamma) characteristic 

Filter 

Forced light-emission; 
S speed 
FL dimming 
(gamma) characteristic 
Filter 

Front Naka; repeating omitted. 
Appropriate value 

Appropriate value (quantity-of-light fixation) 
Strong strength 

1/30 (gain-adjustment existence) 
Standard 

(Note) X;With no FL light-emission 

(gamma) characteristic;The (time of natural drawing) /(at the time of character 
drawing) 



[0143] [0143] 

^2,^3 \cjd\ ^T, r s * In Table 2 and Table 3, the column of "S speed" 

Kj OflBfi t 0k ~ K S is snowin 9 tne setting value of the shutter speed 
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lEffij (Dis-Y y^^\f— K^rM compensation in photographing to a film. 
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[0144] 

Since a low brightness scene is dark in normal 
photographing, a photographic subject is not 
concerned with the existence of light-emission 
of a flash, but the longest shutter speed (1/30 
(second)) is set up. 

On the other hand, when not light-emitting a 
flash in macro photographing, the longest 
shutter speed (1/30 (second)) is set up. 
However, when light-emitting a flash, the shutter 
speed SS of 1/512 (second) is set up by the 
relationship with the light-emission amount of 
the incorporating flash 5. 
In addition, only at shutter speed, when not 
light-emitting a flash in any of normal 
photographing and macro photographing, and 
becoming a underexposure, the gain of an AGC 
circuit is adjusted. 
Exposure control is performed. 



[0145] 

The column of "FL dimming" is showing the 
dimming amount at the time of light-emitting the 
incorporating flash 5. 

"Appropriate value" shows the suitable dimming 
amount computed from a photographic subject 
brightness, the display of (appropriate-value- 
(epsilon) Ev) is showing amending appropriate 
value so that only ((epsilon) Ev) may make the 
dimming amount smaller than the appropriate 
value. 

Moreover, * mark is showing not light-emitting 
the incorporating flash 5. 

[0146] 

The column of a "(gamma) characteristic" is 
showing the (gamma) characteristic of FIG. 24 
chosen in the (gamma) compensation circuit 
208. 
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Moreover, the column of a "filter" is showing the 
characteristic of a digital filter shown in FIG.28 
and FIG.29 chosen in 21 1f of filter parts. 



[0147] 

The display of the "(gamma) characteristic" in 
Table 2 and "X1/X2" of the column of a "filter" 
shows a characteristic when X1 succeeds in 
dimming of a flash, the (gamma) characteristic 
when X2 fails in dimming of a flash is shown. 
"The dimming success" is the case where the 
light-emission stop signal STP is output from 
the dimming circuit 304 in the integral time 
(namely, shutter speed) SS of CCD303. 
"The dimming failure" is the case where the 
light-emission stop signal STP is not output 
from the dimming circuit 304 in said integral 
time SS. 
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[0148] 

When the light-emission amount reaches during 
light-emission of a flash at a given quantity of 
light, the dimming control stops light-emission 
forcedly and adjusts the quantity of light of a 
flash. 

When dimming is performed, normally, the light- 
emission stop signal STP is surely output from 
the dimming circuit 304 into the integral control 
action of CCD303. 

Therefore, he is trying to distinguish a 
success/failure in the dimming control by the 
output timing of the light-emission stop signal 
STP. 



[0149] 

Moreover, the characteristic (gamma) and the 
filter characteristic are altered by a success or 
failure in the dimming control. 
When the dimming control goes wrong, the 
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picked-up image is an image (entirely dark 
image) with an insufficient quantity of fight. 
Therefore, it is for (gamma) compensation and 
filtering processing amending the image-quality 
degradation based on the lack of a quantity of 
light of a flash. 
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[0150] 

For example, when the incorporating flash 5 is 
light-emitted with automatic light-emission 
mode or forced light-emission mode on a low 
brightness scene and dimming goes wrong, it 
becomes an image with an entirely dark not 
clear outline with the lack of a quantity of light. 
Therefore, a contrast is stronger than the time 
of dimming being successful, a characteristic 
(gamma) which tightens a dark part is chosen. 
On the other hand, the filter characteristic which 
weakens outline emphasis is chosen from the 
time of dimming being successful, it is made an 
entirely legible image quality. 



[0151] 

Moreover, when the incorporating flash 5 is 
light-emitted with automatic light-emission 
mode or forced light-emission mode on a middle 
brightness backlight scene and dimming goes 
wrong, a main photographic subject becomes 
blackish with the lack of a quantity of light. 
The imbalance of the concentration balance 
with respect to a background becomes strong. 
Therefore, holding the reproducibility of the 
highlight part of a background, a (gamma) 
characteristic and a filter characteristic are 
altered so that the contrast of a background and 
the main photographic subject may be 
weakened. 

Degradation of a said image quality is reduced. 
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[0152] 

On a middle brightness normal scene, it 
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becomes standard photographing conditions. 
Therefore, standard (gamma) characteristic (1) 
is chosen, on a high brightness scene, it 
becomes a bright image at the whole. 
Therefore, (gamma) compensation is performed 
by characteristic (3) with a small (gamma) value 
so that reproducibility of a highlight part may be 
made favorable. 

[0153] 

On the other hand, as for the display of "X1/X2" 
of the column of the "(gamma) characteristic" in 
Table 3, X1 shows the characteristic in a 
photographed case for the photographic subject 
of natural drawing, the (gamma) characteristic 
when X2 takes a photograph in the 
photographic subject of character drawing is 
shown. 

In order that the outline of a character or a 
graph might be emphasized in the case of 
character drawing and it might make it legible, it 
was made to perform (gamma) compensation 
which strengthens a contrast rather than . natural 
drawing. 

Therefore, it sets to macro photographing, when 
a photographing image is character drawing, it 
is made like by (gamma)-compensating by 
characteristic (6) of FIG. 24 emphasizing a 
contrast. 

In addition, he is trying to identify character 
drawing and natural drawing in a macro mode 
because the photographic subject of character 
drawing is photoed adjacent usually in many 
cases. 

[0154] 

In the case of natural drawing, a (gamma) 
characteristic is chosen as nearly identically as 
the case of normal photographing. 
However, characteristic (4) (gamma)- 
compensates in the automatic light-emission 
mode and the light-emission prohibition mode of 
a middle brightness normal scene. 
In macro photographing, the main photographic 
subject is photoed greatly, since the density of 
the pixel data which constitute the main 
photographic subject as compared with the 
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case of normal photographing is high, a dark 
space is tightened and clearness-ization of an 
image is attained. 

Moreover, characteristic (4) (gamma)- 
compensates also in the light-emission 
prohibition mode of a low brightness scene. 
Like the case of normal photographing also in 
this case, by characteristic (6), if it (gamma)- 
compensates, a contrast will become too 
strong. 

An image quality becomes unnatural on the 
contrary. 

Therefore, a standard contrast is acquired by 
characteristic (4). 

[0155] 

By normal photographing, as for a filter 

characteristic, a standard characteristic is 

chosen except for a low brightness scene. 

He is trying to weaken outline emphasis by flash 

photographing of a low brightness scene. 

He is trying to emphasize a contrast by 

(gamma) compensation. 

Therefore, balance with (gamma) compensation 

was considered so that it might not become a 

too firm image quality. 

Moreover, the characteristic that an outline is 
emphasized is chosen in macro photographing. 
As compared with a normal photographing 
image, the main photographic subject's 
resolution becomes higher a macro 
photographing image as mentioned above. 
Therefore, it is because outline emphasis is 
aimed at and an image quality with a high 
visibility is obtained. 

[0156] 

As mentioned above, in this embodiment, the 
characteristic of the image processing of 
picked-up images, such as compensation 
(gamma) and filtering processing, is extremely 
finely set up according to various conditions, 
such as a photographing scene, existence of 
flash light-emission, and an appropriate / 
inappropriate of a flash light-emission amount, 
and the state of the light ray which more 
specifically illuminates a photographic subject. 
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[0157] 

Next, the photographing control in the 
photographing mode of a digital camera 1 is 
demonstrated according to the flowchart shown 
in FIGS. 32-34. 



[0158] 

The photographing control mainly consists of 
view finder processing (FIG. 32, #2-#38), 
photographing scene determination processing 
(FIG. 33, #40-#54), image determination 
processing (FIG. 33, #56^#66) in macro 
photographing, an exposure control (FIG. 34, 
#68-#88), and an image processing (FIG. 34, 
#90-#100). 



[0159] 

View finder processing is processing which 
displays a photographic subject image to the 
LCD display section 10, and enables it to 
recognize the content of photographing. 
Adjustment of a suitable shutter speed is also 
performed in view finder processing. 



[0160] 

In photographing mode, the shutter speed SS is 

first set as 1/128 (second) (#2). 

The (gamma)=0.45(gamma) characteristic 

(characteristic (2) of FIG. 24) was set up 

(#4). 

Exposure by CCD303 is started 
(#6). 

And when a given exposure time (SS=1/128 
(second)) elapses (in #8, YES), the image 
signal photographed by CCD303 is read (#10). 
The given image processing was performed by 
the signal-processing circuit 313, AID converter 
205, the WB circuit D5, and the (gamma) 
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compensation circuit 208 
(#12). 

The image memory 209 stores (#14). 
The image data which the image memory 209 
stored is immediately read to the image memory 
210, a monitor display is carried out at the LCD 
display section 10 (#16). 



[0161] 

Then, as shown in FIG. 25, a picked-up image 
is divided to nine blocks B(1 )-B(9), each block 
B(i) (i=1,2...9), the brightness data BV 
representing the block (i) are computed. 
The brightness data BV (i) read the pixel data 
GG (k, h) of the color component of G (green) 
contained in block B (i) from the image memory 
209, it is computed by calculating the mean 
value of those pixel data GG (k, h). 



[0162] 

Then, compared with the given high-level 
threshold-value BVH (it is 200 for example, with 
256 tone levels), the block count nH which has 
the brightness data BV more than Threshold- 
value BVH (i) is computed in each brightness 
data BV (i) (#20). 

Moreover, compared with the threshold-value 
BVL (it is 50 for example, with 256 tone levels) 
of a given lowjevel, the block count nl_ which 
has the brightness data BV below Threshold- 
value BVL (i) is computed in each brightness 
data BV (i) (#22). 
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Then, it is distinguished whether it is more than 
block count nR (for example, six pieces) with 
the respectively given block counts nH and nL 
(#24, #28). 

If it is nH 

IS_GREATER_THAN_OR_EQUAL_TO nR (in 

# 24, YES), a picked-up image is too bright 

entirely (it is exposure over). 

The shutter speed SS is altered into a value 

small one step 

(#26). 

If it is nL 

IS_GREATER_THAN_OR_EQUAL_TO nR (in 
#28, YES), a picked-up image is too (it is 
exposure under) dark entirely. 
The shutter speed SS is altered into a value 
large one step (#30). 

For example, the shutter speed SS is set as 
1/128 (second) at the time of an image pick-up 
of the first frame. 

Therefore, if it is nH 

I S_G R E AT E R_T H AN_0 R_E Q U AL_TO nR, the 
shutter speed SS will be altered into 1/144 
(second), if it is nL 

IS_GREATER_THAN_OR_EQUAL_TO nR, the 
shutter speed SS will be altered into 1/114 
(second) (see Table 1). 

[0164] 

Then, Flag FREL was reset by "0" 
(#32). 

It migrates to #36, the set state of Flag FREL is 
distinguished. 

[0165] 

On the other hand, if it is nH<nR and nL<nR 
(in #24, #28, NO), the shutter speed SS is 
appropriate. 

Therefore, Flag FREL was set to "1" 
(#34). 

It migrates to #36, the set state of Flag FREL is 
distinguished. 
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And if Flag FREL is reset by "0" (it is NO at 
#36), it will return to #6 that the shutter speed 
SS should be set as appropriate value, if Flag 
FREL is set to "1" (in # 36, YES), the shutter 
speed SS is set as appropriate value. 
Therefore, the shutter button 9 is pressed 
further, it is distinguished whether the release 
switch SREL is turned on. 
(#38), if the release switch SREL is an OFF 
state (in #38, NO), it returns to #2, it will be in 
a release standby state (loop of #2-#28, #34- 
#38). 



[0167] 

The said flag FREL is a flag which shows the 
propriety of a release, and if set to "1", it will 
show "a release is good", a resetting of "0" 
shows "a release is improper." 
Shutter speed is not appropriate when 
processing alteration of the shutter speed SS. 
(That is, an exposure control value is 
unsuitable) 

Flag FEL is reset by "0" in order to forbid a 
release. 
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[0168] 

A frame image is received by every 1/30 
(second) in CCD303. 

Therefore, the above-mentioned #2-#38 are 

processed for every frame image, it increases 

or decreases one step at a time from an initial 

value in the shutter speed SS. 

Shutter speed SS is adjusted to view finder 

processing and simultaneousness. 

In addition, the shutter speed SS is altered into 

the large value in updating by loop processing 
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of #2-#38, when exceeding 1/30 (second), the 
shutter speed SS is fixed to 1/30 (second), the 
gain of the AGC circuit in the signal-processing 
circuit 313 is adjusted, an exposure control 
value is adjusted 
(#30). 



[0169] 

The shutter button 9 is pressed in a release 
standby state, if the release switch SREL is 
turned on (# being 38 YES), photographing 
scene determination processing is first carried 
out prior to exposure 
(#40-#54). 

Photographing scene determination processing 
determines whether a photographing scene is 
any scene of a "low brightness", "middle 
brightness normal" and "middle brightness 
backlight", and a "high brightness." 



[0170] 

Scene determination of a low brightness, middle 
brightness, and a high brightness is performed 
by the setting value of the shutter speed SS. 
That is, it is distinguished whether the shutter 
speed SS is set as any range of SS<1/1000 
(second), 1/1000(sec6nd) 
IS_LESS_THAN_OR_EQUAL_TO SS<1/30 
(second), and SS=1/30 (second) 
(#40, #42). 

If it is SS<1/1000 (second) (#40, YES), it is 
distinguished as a "high brightness scene" 
(#44). 

If it is SS=1/30 (second) (in #40, NO and in #42, 
YES), it is distinguished from a "low brightness 
scene" (#46), memory 21 1d stores the 
determination result, respectively. 
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[0171] 

Moreover, 1/1000 (second) If it is 
IS_LESS_THAN_OR_EQUAL_TO SS<1/30 
(second) (in #40 and #42 and is NO), it 
determines as a middle brightness scene. 
Furthermore, determination of whether it is a 
normal forelight scene or to be a backlight 
scene is performed (#48-#54). 
That is, the brightness data BV2 of a peripheral 
part are computed by calculating the mean 
value of peripheral block B(1) - B(4),B(6) - 
BV(9) brightness data BV(1)-BV(4) and BV(6)- 
BV(9) (#48). 

It is distinguished whether brightness difference 
(DELTA)BV(=BV2-BV1)) with brightness data 
BV(5) of block B(5) set up as this brightness 
data BV1 and brightness data BV1 of a center 
section exceeds the given threshold-value BV0 
(for example, setting to 256 tone levels tone- 
level difference 50) (#50). 



[0172] 

And it is if it is brightness difference (DELTA) 
BV>BV0 (in #50, YES), since the peripheral 
part is brighter than a center section, it 
determines as a "middle brightness backlight 
scene", if it is brightness difference (DELTA) BV 
IS_LESS_THAN_OR_EQUAL_TO BV0 (in 
#508, NO), it is brighter than a peripheral part 
in a center section. 

Or both brightness difference is small. 
Therefore, it determines as a "middle brightness 
normal scene", memory 21 1d stores these 
determination results (#52, #54). 



[0173] 

The completion of photographing scene 
determination processing distinguishes whether 
the zoom lever 304 is set as the macro position 
PM by whether Switch SMACRO is turned on 
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(#56). 

If not set as the macro position PM (in #56, 
NO), it migrates to #66, if set as the macro 
position (in #56, YES), image determination 
processing in macro photographing was 
performed (#58-#64). 
It migrates to #66. 



[0174] 

Image determination processing is processing 
which distinguishes any of natural drawing and 
character drawing photographic subjects are. 
In image determination processing, the 
brightness distribution of the photographing 
image which the image memory 209 stores is 
analyzed by the subroutine of the "histogram 
analysis" shown in FIG. 35. 
That is, all pixel data GG(i,j)(i=1,2...nj=1,2...m) 
of the color component of G (green) are read 
from the image memory 209, (#102) by which 
the histogram of these pixel data GG (i, j) is 
created. 

A histogram categorizes the class of the pixel 
data GG into three kinds of 1 
IS_LESS_THAN_OR_EQUAL_TO GG 
IS_LESS_THAN_OR_EQUAL_TO 99,1 00 
IS_LESS_THAN_OR_EQUAL_TO GG 
IS_LESS_THAN_OR_EQUAL_TO 149 and 150 
IS_LESS_THAN_OR_EQUAL_TO GG 
IS_LESS_THAN_OR_EQUAL_TO 255, it is 
created by computing the frequency of each 
class. 
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[0175] 

Then, 1 IS_LESS_THAN_OR_EQUAL_TO GG 
IS_LESS_THAN_OR_EQUAL_TO 
99,100 IS_LESS_THAN_OR_EQUAL_TO 
GG IS_LESS_THAN_OR_EQUAL_TO 149 
and 

150 IS_LESS_THAN_OR_EQUAL_TO GG 

IS_LESS_THAN_OR_EQUAL_TO 255. 

If each of said class is made into "a level A", "a 
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level B", and "a level C", respectively, ratio 
PB(=100*nB/nT)(%) with respect to the total 
number nT of pixels of the number nB of pixels 
of a level B is computed 
(#104). 

Furthermore, Likelihood EA and EC is 
computed about the pixel data of a level A and a 
level C, respectively 
(#106, #108). 

In addition, Likelihood EA makes GG(r) 
(r=1 ,2...N) the pixel data belonged to a level A. 
The mean value of GG (r) is set to GGAVE. 
It is computed with following number (4) 
Formula. 

Moreover, Likelihood EC is computed by the 
calculation method similar to Likelihood EA. 

[0176] 



[«3] 



[Equation 3] 



E A = {(G 0 (l)-G<; A vn) 4 +(Gc(2)-GcAvR) 4 +(G G (3)-G G AVE) 4 +." 

(Ga(N-l)-G< 5 AVB)^(GG(N)-G CA vR) J '} /N - (4) 
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[0177] 

Then, it is distinguished that the ratio PB of the 
pixel data of a level B is 50 % or less (#110). 
PB> If it is 50 % (NO at #110), the peak of a 
brightness distribution of a picked-up image is 
positioned in a nearly central part. 
The shape of a distribution is presumed to be "1 
Equal division cloth" shown to (2) of FIG. 26. 
Therefore, Flag FBNP is reset to "0" 
(#118). 

A return is carried out. 

In addition, Flag FBNP is a flag which shows the 
shape of a brightness distribution. 
When the shape of a brightness distribution is 
the above "a one-mountain distribution ", "0" 
resets, in "the two-mountain distribution " shown 
to(1)of FIG. 26, it is set to "1." 
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[0178] 

If it is PB IS_LESS_THAN_OR_EQUAL_TO 
50% (#110, YES), furthermore, it is 
distinguished whether Likelihood EA and EC is 
below respectively given evaluation value 
E1.E2 (#112, #114), if EA 
IS_LESS_THAN_OR_EQUAL_TO E1 , and EC 
IS_LESS_THAN_OR_EQUAL_TO E2 (# 112 
and #114, YES), in a low brightness of a 
brightness distribution, and high brightness 
side, it has the form of a mountain, respectively, 
the shape of a distribution is presumed to be "a 
two-mountain distribution." 
Therefore, Flag FBNP is set to "1" 
(#116). 

A return is carried out. 
[0179] 

on the other hand if either of the likelihood EA 
and EC is EA>E1 or EOE2 (in #112, NO and 
in #114, NO), the form of a mountain may exist 
in a brightness distribution. 
However, the mountain is in the deflection in 
any one of a low brightness side or a high 
brightness side, it is presumed that the shape of 
a distribution is not "a two-mountain 
distribution." 

Therefore, Flag FBNP is reset to "0" 
(#118). 

A return is carried out. 



[0180] 

Then, after the analysis of a brightness 
distribution is completed, it returns to FIG. 33, it 
is distinguished from the content of a set of Flag 
FBNP whether a brightness distribution of a 
photographic subject is "a two-mountain 
distribution" 
(#60). 

If a brightness distribution is "a distribution (two 
mountains)" (in #60, YES), a photographic 
subject is distinguished from character drawing 
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(#62). 

If a brightness distribution is "a one mountain 
distribution" - 

(in #60, NO), a photographic subject is 
distinguished from natural drawing (#64). 
Memory 21 1d stores these distinction results. 

[0181] 

Then, the given shutter speed SS shown in 
Table 1 and Table 2 based on the distinguished 
photographing scene and the flash light- 
emission mode set up was set up 
(#66). 

An exposure control is performed (#68-#90). 
In this exposure control, the dimming control is 
performed at the time of flash light-emission, a 
(gamma) characteristic is set up according to 
this dimming result. 



[0182] 

It is (#68) when exposure is started, i It is 
distinguished whether light-emission of the 
incorporating flash 5 is performed 
(#70). 

This distinction is performed based on the result 
of determination (description omission) of flash 
light-emission based on a photographic subject 
brightness in the setting state in the flash light- 
emission mode by FL mode setting switch 11, 
and automatic light-emission mode. 



[0183] 

When light-emitting the incorporating flash 5 (in 
#70, YES), furthermore, distinction of whether 
to be what depends on the automatic light- 
emission mode of the low brightness scene in 
macro photographing is performed 
(#72). 

If it is not what depends on the automatic light- 
emission mode of the low brightness scene in 
macro photographing 

(in #72, NO), as shown in Table 1 and Table 2, 
the given dimming amount according to a 
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photographing scene and flash light-emission 
mode is set up, and light-emission and the 
dimming control of the incorporating flash 5 are 
performed 
(#74, #76). 

If it is what depends on the automatic light- 
emission mode of the low brightness scene in 
macro photographing 

(#72 and is YES), for example, the 
incorporating flash 5 light-emits by the light- 
emission amount of fixation of guide-number 
GNo=2 
(#78, 

By light-emission of the incorporating flash 5 by 
the automatic light-emission mode of the low 
brightness scene in macro photographing, the 
light-emission amount is made fixation. 

This is because photographic subject distance 
is short, and since it is a low brightness, a 
photographic subject can be appropriately 
illuminated by the light-emission amount of 
fixation. 
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[0184] 

On the other hand, when not light-emitting the 
incorporating flash 5 (in #70, NO), exposure 
is continued without processing the above- 
mentioned #72-#78. 



[0 18 5] 

kss^bsu m^mji- 

%k (#8 OtYES), MftU 

ft (#8 2), mftmwfttftefr 



ftfc»£f* (#82 t*Y ES), 

b&ytw±{s*k s t p & mt\ 

ft (#8 4), *OWJB'J«*^«E 
SSftS (#86, #8 8) 0 C 



[0185] 

And the given shutter speed SS elapses, if 
exposure is completed (in #80, YES), it is 
distinguished and it is (#82) whether the 
dimming control was performed, when the 
dimming control is performed (# being 82 YES), 
furthermore, it is distinguished whether the 
dimming control was successful by whether the 
light-emission stop signal STP was output from 
the dimming circuit 304 during exposure 
(#84). 

It stores the distinction result (#86, #88). 
Memory of this distinction result is performed by 
the flag, a flag is set to "1" when the dimming 
control is successful, a flag is reset by "0" when 
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the dimming control goes wrong. 



[0186] 

The completion of an exposure control performs 

processing of a picked-up image. 

That is, based on the distinction result of a 

success / failure in a photographing scene, 

flash light-emission mode, and the dimming 

control, and natural drawing / character 

drawing, the given (gamma) characteristic and 

filter characteristic which are shown in Table 1 

and Table 2 are set up (#90). 

Then, the data of the image photographed by 

CCD303 are read 

(#92). 

The given image processing was performed by 
the signal-processing circuit 313, A/D converter 
205, the WB circuit D5, and the (gamma) 
compensation circuit 208 
(#94). 

The image memory 209 stores (#96). 
[0187] 

The image data which the image memory 209 
stored is immediately transmitted to the image 
memory 210, (#98) by which a monitor display 
is carried put at the LCD display section 10. 
Moreover, the given image data for recording is 
generated from the image data which the image 
memory 209 stored, this image data is 
transmitted to IC card 18, and recording of a 
picked-up image is performed 
(#100). 

That is, the image data (image data which 
.thinned_out the number of pixel data to 1/64) of 
a thumbnail image is generated. from the image 
data which the image memory 209 stored, this 
image data is recorded on IC card 18. 
Moreover, after performing filtering processing 
by the given digital filter to all the image data 
that the image memory 209 stored, it 
compresses with a JPEG system with the set- 
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up compression rate K. 

The image data of this image for recording is 
generated, this image data is recorded on IC 
card 18. 
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[0188] 

And a photographing operation is completed 
with recording to IC card 18 of image data, it 
returns to #2 in order to perform the next 
photographing. 
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[EFFECT OF THE INVENTION] 

As explained above, according to this invention, 
it is the digital camera by which the image-pick- 
up part at which image pickup means was 
provided is electrically connected to the camera 
main-body part at which the A/D converter of 
the image signal output from said image pickup 
means was provided via the cable which 
transmits a said image signal 

It synchronizes with 2nd clock pulse delayed by 
the phase lag produced while an image signal 
transmits a cable to 1st clock pulse for 
controlling the drive of image pickup means. 
An A/D conversion of the image signal input into 
the camera main-body part is controlled. 

Therefore, also when the phase lag arises in the 
image signal by cable transmission, the A/D 
conversion timing of an image signal does not 
deviate and an A/D conversion can be 
performed correctly. 

Thereby, the degradation of an image quality 
based on the gap of A/D conversion timing can 
be prevented. 



03/03/31 



85/117 



(C) DERWENT 



JP10-79874-A 



THOIVISOrM 

DERWENT 



[0 19 0] 



Hft¥ 

±12 



it « <o mm & fflw-r z>±$> 

LtzW>2 cop n y ^/^vx-cH 
«ffi^OA/D^»&fTfr-t*\ 

SB 1 <D$ u y2/*;V7s\z$i\^X 

h\z.m^xi> mmt^ a/d 



[0190] 

Moreover, according to this invention, it has the 
image-pick-up part at which image pickup 
means was provided, and the camera main- 
body part at which the A/D converter of the 
image signal output from said image pickup 
means was provided, a said image-pick-up part 
and a said camera main-body part are digital 
cameras electrically connectable via a cable, 
comprised such that when an image-pick-up 
part is directly connected to a camera main- 
body part, an A/D conversion of an image signal 
is performed by 2nd clock pulse which 
synchronized with 1st clock pulse for controlling 
the drive of image pickup means, when an 
image-pick-up part is connected to a camera 
main-body part via a cable, an A/D conversion 
of an image signal is performed by 2nd clock 
pulse delayed by the phase lag produced while 
an image signal transmits a cable to 1st clock 
pulse. 

The A/D conversion timing of an image signal 
does not deviate in any when an image-pick-up 
part is connected to a camera main-body part 
via direct or a cable, and an A/D conversion can 
be performed correctly. 

Thereby, the degradation of an image quality 
based on the gap of A/D conversion timing can 
be prevented. 
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[BRIEF EXPLANATION OF DRAWINGS] 



[Hi] [FIG.1] 

#$£$M\zffi& : fz?# si>% ?i y(0 It 's the front elevation of the digital camera 

jEeBE1T**>-5o based on this invention - 
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[FIG.2] 

It is the back elevation of the digital camera 
based on this invention. 

[FIG.3] 

It is the top elevation view of the digital camera 
based on this invention. 

[FIG.4] 

It is the right view of the digital camera based on 
this invention. 

[FIG.5] 

It is the bottom plan view of the digital camera 
based on this invention. 

[FIG.6] 

It is the figure which shows the internal light 
image of an image-pick-up part. 

[FIG.7] 

It is the figure which shows the state where the 
power-supply battery and the lid of an IC card 
were released. 

[FIG.8] 

It is the figure which shows 1st example of an 
arrangement of each material well of a power- 
supply battery and an IC card. 

[FIG.9] 

It is the perspective diagram of a camera main 
body. 

[FIG.10] 

It is a perspective diagram for demonstrating 
the attachment of an image-pick-up part and a 
connection plate. 

[FIG.11] 

It is principal part sectional drawing which 
shows the structure of a lock releasing lever. 
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012] [FIG.12] 

j^g^z- - y y (Df^ig^T^^^ ^ is the exploded perspective view which shows 

UT'fo £ e the structure of a connection plate unit. 

[013] [FIG.13] " 

J^SjU yy<D¥-mm-efo& 0 It is the top view of a sliding ring. 

[014] [FIG.14] 

^J^S^[l]^S^ffiE^fe5^ 11 is principal part sectional drawing which 

t £^tib LX / 4 >WM%:$~7 shows the detection state of the switch which 

^^-^^^ ^^^^HjiKfll^^ detects that a connection plate is in a rotation 

J^sr^wMi^i-^ ' ^ standard position, and turns OFF a main power 

rS«9fB0"e*>5o SU pp| y . 

[HI 5] [FIG.15] 

ffiiBcfi^EEttfltffiaiii&Sr. It is Principal part sectional drawing which 

t &&Wi~fZ) yj'fttikttiVt shows the detection state of the switch which 

m£7F~tm$mmmxfoz> detects that a connection p |ate is in a front 

image-pick-up position. 

[HI 6] [FIG.16] 

^^:ft:tc^)"t"5ft^f|50[H] It is the right view which shows the position of 

teM<Offifi£^*r#flJE0-?fc the rotat 'on axis of the image-pick-up part with 

^ respect to a camera main body. 

imi7] [FIG.17] 

# ^ ^;fc{£t;i^ih5^^£pcD[Hl It is the front elevation which shows the position 

tett<^ffiR£*i"jEffil2"e*> of the rotation axis o f the image-pick-up part 

^ with respect to a camera main body. 

[IU1 8] [FIG.18] 

JfHfe£B<i:;& t 9#i$t £rjg^1~ !t is the external view of the connection cable 

^W^WtSf — 'f ^<D$\-^MXfa wnicn connects an image-pick-up part and a 

^ camera main body. 



19] [FIG.19] 

gc^^*— ~? ?\s<D$$i$$i>fi\(DW& It is the figure which shows the circuit 
Wj$£^*t~[II~Cfc<5 0 arrangement of image-pick-up circles of a 

connection cable. 



2 0 ] [FIG.20] 

i-^^iSJf^Tj^lUT*, It is the figure which shows the waveform of an 

(a) fiffiUK-ir— ^/vcDA^Mi image signal, and (a) is the wave form diagram 

(ommt^mm. am^ of the . ima o® , s '9 nal of the ip P ut p° rt of a 



connection cable. 
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(b) is the wave form diagram of the image signal 
of the output edge of a connection cable which 
has a buffer circuit. 

(c) is the wave form diagram of the image signal 
of the output edge of a connection cable which 
does not have a buffer circuit. 

[FIG.21] 

It is the block diagram of the digital camera 
based on this invention. 

[FIG.22] 

It is the wave form diagram of the image signal 
and the clock for an A/D conversion which are 
input into the AID converter at the time of a 
cable connecting and cable un-connecting. 

[FIG.23] 

It is the figure which shows the characteristic of 
a level translation table. 

[FIG.24] 

It is the figure which shows the characteristic 
(gamma) of a (gamma) compensation table. 

[FIG.25] 

It is the figure which shows the storage location 
of each pixel data of an image memory. 

[FIG.26] 

It is the figure which shows the difference with 
the character drawing and natural drawing in 
hiss h ? J* of brightness data. 

[FIG.27] 

It is the figure which shows the structure of the 
storage region of an IC card. 

[FIG.28] 

It is the figure which shows an example of the 
filter computing equation of the filtering 
processing in compression-rate K=1/8. 
(a) is the figure of the filter computing equation 
in standard outline emphasis compensation. 



03/03/31 



89/117 



(C) DERWENT 



JP10-79874-A 



(b) tt«!pfc**LT«»»H 

LT*l«»Hfcl4&l*S&54§ 



[02 9] 

JElf*K= 1/2 OfcjSttS? 

(b) fi»s»^»Lrii»a»i 

£i&pgsfc (cm 

as:2aiig3a«)54i^ <Dy^ 



3 0] 

£S1-0T*a>5 e 



[03 11 

X\ (a)ttjEJ8*==l/ 
(b)ttJE** = 



8<£>: 
1/ 



2 0O»^©B-Cfc5 ( 



THOMSON 

DERWENT 

(b) is the figure of the filter computing equation 
of a weakening-to standard-one step of outline 
emphasis case. 

(c) is the figure of the filter computing equation 
of a weakening-to standard-two steps of outline 
emphasis case. 

(d) is the figure of the filter computing equation 
in the case of strengthening one step of outline 
emphasis to a standard. 

(e) is the figure of the filter computing equation 
in the case of strengthening two steps of outline 
emphasis to a standard. 

[FIG.29] 

It is the figure which shows an example of the 
filter computing equation, of the filtering 
processing in compression-rate K=1/20, 

(a) is the figure of the filter computing equation 
in standard outline emphasis compensation. 

(b) is the figure of the filter computing equation 
of a weakening-to standard-one step of outline 
emphasis case. 

(c) is the figure of the filter computing equation 
of a weakening-to standard-two steps of outline 
emphasis case. 

(d) is the figure of the filter computing equation 
in the case of strengthening one step of outline 
emphasis to a standard. 

(e) is the figure of the filter computing equation 
in the case of strengthening two steps of outline 
emphasis to a standard. 

[FIG.30] 

It is a figure showing the calculation method of 
filtering processing. 

[FIG.31] 

It is the figure which shows an example of a 
filter computing equation in case the image- 
pick-up part is connected to the camera main- 
body part via the connection cable. 

(a) is a figure in the case of compression-rate 
=1/8. ' 

(b) is a figure in the case of compression-rate 
=1/20. 
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[FIG.32] 
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It is the flowchart of the photographing control in 
photographing mode. 

[FIG.33] 

It is the flowchart of the photographing control in 
photographing mode. 

[FIG.34] 

It is the flowchart of the photographing control in 
photographing mode. 
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[FIG.35] 

-f- It is the flowchart 
histogram analysis. 
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[FIG.36] 

It is the figure which shows the phase difference 
of the image signal read from the image-pick-up 
part, and the image signal after cable 
transmission. 

[EXPLANATION OF DRAWING] 

1 Digital camera 

2 Camera main-body part 

201 Reference-standard clock generator 
circuit 

202 T*G clock generator circuit (1st clock- 
pulse generating means) 

203 A/D clock generator circuit (2nd clock- 
pulse generating means) 

204 Delay circuit (delay means) 

205 A/D converter (A/D converter) 

206 Black-level compensation circuit 

207 WB circuit 

208 (Gamma) Compensation circuit 
209,210 Image memory 

211 Control part (detection means) 

3 Image-pick-up part 

301 Macro zoom lens 

302 Image-pick-up circuit 

303 CCD area sensor (image pickup means) 

313 Signal-processing circuit 

314 Timing generator 

4 Grip part 

5 Incorporating flash 

6 UP switch 
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7 DOWN switch 

8 Erasure switch 

9 Shutter button 

10 LCD display section 

11 FL mode setting switch 

12 Compression-rate setting switch 

13 Connecting terminal 

14 Photographing / playback-mode setting 
switch 

15 Lid 

16 Battery material well 

17 Card material well 

18 ICcard 

23 Connection plate 
29 30 Switch 

32 Connection cable 
321 Cable 

322,323 Connection part 

33 Buffer amp 

34 Amplifier circuit 

SMACRO, SMAIN, SCPOS Switch 

SREL, SP/R, SUP, SDOWN, SFL, SDEL, 

SCOMP Switch 
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[FIG.14] 
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[FIG.1] 
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[FIG.7] 
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[FIG.11] 



307 



310a 




-311 



Opening-surface side 
Back side 



[Hi 3] 



[FIG.13] 
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16] [FIG.16] 
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[HI 01 [FIG.10] 
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A part for a rotation support part 
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Inside of a camera main-body part Outer side of a camera main-body part 
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[FIG.19] 
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